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PROBLEM TO BE SOLVED: To reduce structural defects in a laminated ceramic 
capacitor obtained by baking a laminated green ceramic body by forming green ceramic 
layers for absorbing steps on green ceramic sheets so as to substantially eliminate 
steps formed by internal electrodes further. 

SOLUTION: When the ceramic slurry used for forming the green ceramic sheets 2 
contains first ceramic powder and a first resin component and the ceramic paste used 
for forming the green ceramic sheets 5 for absorbing steps contains second ceramic 
powder and a second resin component, the volumetric ratio of the first resin 
component to the first ceramic powder is made substantially equal to that of the 
second resin component to the second ceramic powder. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The ceramic green sheet obtained by preparing a ceramic slurry, a conductive paste, and a 
ceramic paste, respectively, and fabricating said ceramic slurry, The internal-circuitry element film 
formed by giving said conductive paste selectively so that the level difference by the thickness may 
be brought about on the principal plane of said ceramic green sheet, Have the ceramic Green layer 
for level difference absorption formed by giving said ceramic paste to the field in which it is on said 
principal plane of said ceramic green sheet, and said internal-circuitry element film is not formed so 
that the level difference by the thickness of said internal-circuitry element film may be lost 
substantially. By producing two or more composite structures and accumulating said two or more 
composite structures It is the manufacture approach of laminating mold ceramic electronic parts 
equipped with each process of producing a raw layered product and calcinating said raw layered 
product. Said ceramic slurry The 1st ceramic powder and the 1st resinous principle are included. 
Said ceramic paste The 2nd ceramic powder and the 2nd resinous principle are included. The 1st 
resin content expressed with the volume ratio of said 1st resinous principle to said 1st ceramic 
powder in said ceramic slurry, and the 2nd resin content expressed with the volume ratio of said 2nd 
resinous principle to said 2nd ceramic powder in said ceramic paste It is the same manufacture 
approach of laminating mold ceramic electronic parts substantially mutually. 
[Claim 2] Said 1st resinous principle The 1st organic binder, the 1st organic binder, and the 1st 
organic dispersant, The 1st organic binder and the 1st organic plasticizer or the 1st organic binder, 
the 1st organic dispersant, and the 1st organic plasticizer are included. Said 2nd resinous principle 
The manufacture approach of the laminating mold ceramic electronic parts containing the 2nd 
organic binder, the 2nd organic binder and the 2nd organic dispersant, the 2nd organic binder and the 
2nd organic plasticizer or the 2nd organic binder, the 2nd organic dispersant, and the 2nd organic 
plasticizer according to claim 1 . 

[Claim 3] It is the manufacture approach of the laminating mold ceramic electronic parts according 
to claim 1 or 2 which contain said 1st resinous principle two to 15% of the weight to said 1st ceramic 
powder in said ceramic slurry. 

[Claim 4] Said 1st ceramic powder is the manufacture approach of laminating mold ceramic 
electronic parts according to claim 1 to 3 of having the same presentation as substantially as said 2nd 
ceramic powder. 

[Claim 5] Said 1st and 2nd ceramic powder is [ both ] the manufacture approaches of the laminating 
mold ceramic electronic parts according to claim 1 to 4 which are dielectric ceramic powder. 
[Claim 6] It is the manufacture approach of laminating mold ceramic electronic parts according to 
claim 5 that it is an internal electrode arranged so that electrostatic capacity may be formed while 
said internal-circuitry element film is mutual, and said laminating mold ceramic electronic parts are 
stacked type ceramic condensers. 

[Claim 7] Said 1st and 2nd ceramic powder is [ both ] the manufacture approaches of the laminating 
mold ceramic electronic parts according to claim 1 to 4 which are magnetic-substance ceramic 
powder. 

[Claim 8] the coil with which said internal-circuitry element film is prolonged in a coiled form - a 
conductor — the manufacture approach of laminating mold ceramic electronic parts according to 
claim 7 that it is the film and said laminating mold ceramic electronic parts are laminating inductors. 
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[Claim 9] Laminating mold ceramic electronic parts obtained by the manufacture approach 
according to claim 1 to 8. 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to laminating mold ceramic electronic parts equipped 
with the ceramic layer for level difference absorption formed with the negative pattern of an internal- 
circuitry element film pattern, and its manufacture approach, in order to absorb the level difference 
resulting from the thickness of the internal-circuitry element film especially formed between ceramic 
layers about laminating mold ceramic electronic parts and its manufacture approach. 
[0002] 

[Description of the Prior Art] For example, when it is going to manufacture laminating mold ceramic 
electronic parts like a stacked type ceramic condenser, two or more ceramic green sheets are 
prepared, and these ceramic green sheet is accumulated, the conductor for constituting a capacitor, 
resistance, an inductor, a varistor, a filter, etc. on a specific ceramic green sheet according to the 
function of the laminating mold ceramic electronic parts which it is going to obtain — internal- 
circuitry element film like the film and the resistor film is formed. 

[0003] In recent years, a miniaturization and lightweight-ization progress, and in such electronic 
equipment, when laminating mold ceramic electronic parts are used as a circuit element, as for 
electronic equipment including mobile communication equipment, a miniaturization or thin-shape- 
izing, and lightweight-ization are strongly required also from such laminating mold ceramic 
electronic parts. For example, in the case of the stacked type ceramic condenser, the demand of a 
miniaturization or thin-shape-izing, and large-capacity-izing is increasing. 

[0004] When it is going to manufacture a stacked type ceramic condenser, typically Mix dielectric 
ceramic powder, an organic binder, a plasticizer and an organic system, or a drainage system solvent, 
and a ceramic slurry is produced. This ceramic slurry on a base material like polyester film by which 
coating was carried out with the silicone resin as a remover etc. By fabricating so that a doctor blade 
method etc. may be applied, for example, it may become the shape of a sheet of 10 micrometers of 
thickness numbers, a ceramic green sheet is produced and, subsequently this ceramic green sheet is 
dried. 

[0005] Next, the internal electrode as internal-circuitry element film is formed on a ceramic green 
sheet by having two or more patterns which separated spacing mutually on the principal plane of the 
ceramic green sheet mentioned above, and screen-stencil giving a conductive paste, and drying this. 
Some ceramic green sheets 2 with which it was distributed over two or more places as mentioned 
above, and the internal electrode 1 was formed in drawing 7 R> 7 are shown by the top view. 
[0006] Next, after the ceramic green sheet 2 exfoliates from a base material and is cut by suitable 
magnitude, as a part is shown in drawing 6 , only predetermined number of sheets is accumulated 
and the raw layered product 3 is further produced by accumulating only number of sheets 
predetermined in the ceramic green sheet of this pile which does not form the internal electrode up 
and down. 

[0007] After this raw layered product 3 is pressed in the direction of a laminating, as it is shown in 
drawing 8 , it is cut by the magnitude which should serve as the layered product chip 4 for each 
stacked type ceramic condenser, and, subsequently a stacked type ceramic condenser is completed 
by giving a baking process and forming an external electrode eventually, after passing through a 
debinder process. 
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[0008] In such a laminating ceramic condenser, in order to satisfy the demand to the miniaturization 
or thin-shape-izing, and large-capacity-izing, it is necessary to attain buildup of the number of 
laminatings of the ceramic green sheet 2 and an internal electrode 1, and lamination of the ceramic 
green sheet 2. 

[0009] However, between the part in which an internal electrode 1 is located the more as a result of 
accumulation of each thickness of an internal electrode 1 the more above multilayering and 
lamination progress, and the parts which are not so, Or as the difference of the thickness between the 
part by which the a large number array of the internal electrode 1 is comparatively carried out in the 
direction of a laminating, and the part which is not so becomes more remarkable, for example, it is 
shown in drawing 8 , about the appearance of the obtained layered product chip 4, the deformation 
from which a principal plane serves as convex on the other hand will arise. 
[0010] if deformation as show in drawing 8 in the layered product chip 4 have arise , since 
comparatively big distortion be comparatively bring about in the part in which the internal electrode 
1 be locate , or a small number of part in which only the internal electrode 1 be arrange in the 
direction of a laminating in the case of a press process and the adhesion between the ceramic green 
sheets 2 be inferior , it be easy to generate structure defects , such as delamination and a minute 
crack , by the internal stress cause at the time of baking . 

[001 1] Moreover, deformation of the layered product chip 4 as shown in drawing 8 may cause the 
result made to transform an internal electrode 1 into un-wanting, and short [ poor ] may produce it by 
this. 

[0012] Such inconvenience is the cause of reducing the dependability of a stacked type ceramic 
condenser. 

[0013] In order to solve the above problems, for example, as shown in drawing 2 , the ceramic Green 
layer 5 for level difference absorption is formed in the field in which the internal electrode 1 on the 
ceramic green sheet 2 is not formed, and losing substantially the level difference by the thickness of 
the internal electrode 1 on the ceramic green sheet 2 by this ceramic Green layer 5 for level 
difference absorption is indicated by JP,56-94719,A, JP,3-74820,A, JP,9-106925,A, etc. 
[0014] As mentioned above, by forming the ceramic Green layer 5 for level difference absorption 
Between the part in which an internal electrode 1 is located when raw layered product 3 a is 
produced, as a part is shown in drawing 1 , and the parts which are not so, Or as the difference of the 
thickness between the part by which the a large number array of the internal electrode 1 is 
comparatively carried out in the direction of a laminating, and the part which is not so stops arising 
substantially and it is shown in drawing 3 , in obtained layered product chip 4a, it is hard coming to 
generate deformation [****/ U n-] as shown in drawing 8 . 

[0015] consequently, the dependability of the stacked type ceramic condenser which could make 
hard to produce problems, such as structure defects, such as delamination which was mentioned 
above, and a minute crack, and short [ by deformation of an internal electrode 1 / poor ], and was 
obtained can be raised. 
[0016] 

[Problem(s) to be Solved by the Invention] Raw layered product chip 4a prepared in order to 
manufacture a laminating ceramic condenser which was mentioned above consists of three kinds of 
components of the ceramic green sheet 2, an internal electrode 1 , and the ceramic Green layer 5 for 
level difference absorption. Therefore, in the baking process following a debinder and this, although 
each volumetric shrinkage of these three kinds of components will arise, at this time, stress may 
occur and this may cause a structure defect in the obtained stacked type ceramic condenser by the 
difference of the physical properties of three kinds of components. 

[0017] Moreover, the same problem encounters also in other laminating mold ceramic saying other 
than a stacked type ceramic condenser (for example, a laminating inductor) electronic parts. 
[0018] Then, the object of this invention is offering the laminating mold ceramic electronic parts 
obtained by the manufacture approach of the laminating mold ceramic electronic parts which can 
solve a problem which was mentioned above, and this manufacture approach. 
[0019] 

[Means for Solving the Problem] This invention is first turned to the manufacture approach of 
laminating mold ceramic electronic parts. By this manufacture approach, the following processes are 
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carried out fundamentally. 

[0020] First, a ceramic slurry, a conductive paste, and a ceramic paste are prepared, respectively. 
[0021] Next, the ceramic green sheet obtained by fabricating a ceramic slurry, The internal-circuitry 
element film formed by giving a conductive paste selectively so that the level difference by the 
thickness may be brought about on the principal plane of a ceramic green sheet, Have the ceramic 
Green layer for level difference absorption formed by giving a ceramic paste to the field in which it 
is on the principal plane of a ceramic green sheet, and the internal-circuitry element film is not 
formed so that the level difference by the thickness of the internal-circuitry element film may be lost 
substantially. Two or more composite structures are produced. 

[0022] Next, a raw layered product is produced by accumulating the composite structure of these 
plurality. 

[0023] And a raw layered product is calcinated. 

[0024] Moreover, in the ceramic slurry, in the manufacture approach of laminating mold ceramic 
electronic parts equipped with such a fundamental process, the ceramic paste contains the 2nd 
ceramic powder and the 2nd resinous principle including the 1 st ceramic powder and the 1 st resinous 
principle. 

[0025] In this invention, it is characterized by the 1st resin content expressed with the volume ratio 
of the 1st resinous principle to the 1st ceramic powder in a ceramic slurry and the 2nd resin content 
expressed with the volume ratio of the 2nd resinous principle to the 2nd ceramic powder in a ceramic 
paste being substantially the same mutually, in order to solve the technical technical problem 
mentioned above in the manufacture approach of the above laminating mold ceramic electronic 
parts. 

[0026] In this description, as mentioned above, the 1 st resin content and 2nd resin content mean 
mutually that the difference of these resin content is below about 1 0 volume % as it is the same 
substantially. 

[0027] In addition, about the resin content of the conductive paste for the internal-circuitry element 
film, as for a ceramic, a degree of sintering will not produce the problem of the structure defect after 
baking, if it is less than [ the resin content and EQC of a ceramic slurry for a ceramic green sheet, 
and it ], since it differs. 

[0028] In this invention the 1st resinous principle The 1st organic binder, the 1st organic binder, and 
the 1st organic dispersant, The 1st organic binder and the 1st organic plasticizer or the 1st organic 
binder, the 1st organic dispersant, and the 1st organic plasticizer are included. The 2nd resinous 
principle It is desirable that the 2nd organic binder, the 2nd organic binder and the 2nd organic 
dispersant, the 2nd organic binder and the 2nd organic plasticizer or the 2nd organic binder, the 2nd 
organic dispersant, and the 2nd organic plasticizer are included. 

[0029] Moreover, in a ceramic slurry, it is desirable that the 1st resinous principle is included two to 
15% of the weight to the 1st ceramic powder. 

[0030] Moreover, as for the 1st ceramic powder, in this invention, it is desirable to have the same 
presentation as substantially as the 2nd ceramic powder. 

[0031] Moreover, in the specific embodiment of this invention, the 1st and 2nd ceramic powder 
contained in a ceramic slurry and a ceramic paste, respectively is [ both ] dielectric ceramic powder. 
In this case, when the internal-circuitry element film is the internal electrode arranged so that 
electrostatic capacity may be formed while it is mutual, a stacked type ceramic condenser can be 
manufactured. 

[0032] Moreover, in other specific embodiments of this invention, both the ceramic powder 

contained in a ceramic slurry and a ceramic paste, respectively is magnetic-substance ceramic 

powder, in this case, the coil with which the internal-circuitry element film is prolonged in a coiled 

form — a conductor — a laminating inductor can be manufactured when it is the film. 

[0033] This invention is turned also to the laminating mold ceramic electronic parts obtained again 

by the manufacture approach which was mentioned above. 

[0034] 

[Embodiment of the Invention] One operation gestalt of this invention is explained about the 
manufacture approach of a stacked type ceramic condenser. The manufacture approach of the 
stacked type ceramic condenser by this operation gestalt can be explained referring to drawing 1 
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thru/or drawing 3 mentioned above. 

[0035] In carrying out this operation gestalt, the ceramic paste for the conductive paste for the 
ceramic slurry for the ceramic green sheet 2 and an internal electrode 1 and the ceramic Green layer 
5 for level difference absorption is prepared, respectively. 

[0036] In order to obtain the ceramic green sheet 2 from an above-mentioned ceramic slurry, for 
example, coating was carried out with the silicone resin as a remover etc., on a base material (not 
shown) like polyester film, a ceramic slurry is fabricated by a doctor blade method etc., and, 
subsequently is dried. Each thickness of the ceramic green sheet 2 is set to several micrometers after 
desiccation. 

[0037] On the principal plane of the ceramic green sheet 2, it is formed with the thickness of about 1 
micrometer [ after an internal electrode's 1 drying ] so that it may be distributed over two or more 
places. An internal electrode 1 gives a conductive paste by screen-stencil etc., and is formed by 
drying this. This internal electrode 1 has predetermined thickness, respectively, therefore the level 
difference by this thickness is brought about on the ceramic green sheet 2. 

[0038] Next, it is on the principal plane of the ceramic green sheet 2, and the ceramic Green layer 5 
for level difference absorption is formed in the field in which the internal electrode 1 is not formed 
so that the level difference by the thickness of the internal electrode 1 mentioned above may be lost 
substantially. The ceramic Green layer 5 for level difference absorption has the negative pattern of 
an internal electrode 1 , is formed by giving the ceramic paste which mentioned above by screen- 
stencil etc., and, subsequently is dried. 

[0039] After forming the ceramic Green layer 5 for level difference absorption in reverse, you may 
make it form an internal electrode 1 , although the ceramic Green layer 5 for level difference 
absorption was formed in the explanation mentioned above after forming an internal electrode 1 . 
[0040] As mentioned above, the composite structure 6 with which the internal electrode 1 and the 
ceramic Green layer 5 for level difference absorption were formed on the ceramic green sheet 2 as 
shown in drawing 2 Two or more preparation is carried out, and after these composite structures 6 
exfoliate from a base material, they are cut by suitable magnitude. Raw layered product 3 a as shows 
a part to drawing 1 is produced by accumulating only predetermined number of sheets and 
accumulating further the ceramic green sheet with which the internal electrode and the ceramic 
Green layer for level difference absorption are not formed up and down. 

[0041] After this raw layered product 3 a is pressed in the direction of a laminating, as it is shown in 
drawing 3 , it is cut by the magnitude which should be set to layered product chip 4a for each stacked 
type ceramic condenser, and, subsequently a multilayer capacitor is completed by giving a baking 
process and forming an external electrode eventually, after passing through a debinder process. 
[0042] As mentioned above, by forming the ceramic Green layer 5 for level difference absorption 
Between the part in which an internal electrode 1 is located in raw layered product 3 a as a part is 
shown in drawing 1 , and the parts which are not so, Or as the difference of the thickness between 
the part by which the a large number array of the internal electrode 1 is comparatively carried out in 
the direction of a laminating, and the part which is not so stops arising substantially and it is shown 
in drawing 3 , in layered product chip 4a, it is hard coming to generate deformation [****/ U n-]. 
consequently, the problem of a structure defect and short [ poor ], such as delamination and a minute 
crack, can be made hard to produce in the obtained stacked type ceramic condenser. 
[0043] In this operation gestalt, the ceramic slurry for the ceramic green sheet 2 contains the 1st 
ceramic powder and the 1 st resinous principle. Moreover, the ceramic paste for the ceramic Green 
layer 5 for level difference absorption contains the 2nd ceramic powder and the 2nd resinous 
principle. 

[0044] In the ceramic slurry and ceramic paste which have such each presentation, the 1 st resin 
content expressed with the volume ratio of the 1 st resinous principle to the 1 st ceramic powder and 
the 2nd resin content expressed with the volume ratio of the 2nd resinous principle to the 2nd 
ceramic powder are mutually made the same substantially. 

[0045] The structure defect in a stacked type ceramic condenser can be made hard to be able to make 
the rate of a volumetric shrinkage in a debinder and a baking process substantially in agreement by 
this between the ceramic green sheet 2 and the ceramic Green layer 5 for level difference absorption, 
to be able to make small stress generated at the time of a volumetric shrinkage, to respond, and to 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 3/6/2006 



JP,2001-358O36,A [DETAILED DESCRIPTION] 



Page 5 of 15 



produce. 

[0046] Usually, in the 1 st resinous principle mentioned above, the 2nd resinous principle contains 
the 2nd organic binder and the 2nd organic dispersant including the 1st organic binder and the 1st 
organic dispersant. 

[0047] What is necessary is just to choose suitably from such various solvents in consideration of the 
solubility over each of the 1st and 2nd organic binders, although various solvents are used in order to 
dissolve the 1 st and 2nd resinous principles mentioned above. 

[0048] In addition, although the conductive paste used in order to form an internal electrode 1 
contains conductive powder, a solvent, and resinous principles, such as an organic binder, when 
screen-stencil nature is taken into consideration as a solvent contained in the solvent and the 
conductive paste which are included in a ceramic paste, it is desirable to use what has the boiling 
point 150 degrees C or more, and it is more desirable to use what has the boiling point which is 
about 200-250 degrees C. When it is easy to dry a ceramic paste or a conductive paste, therefore it is 
easy to produce the blinding of the mesh of a printing pattern at less than 1 50 degrees C and it 
exceeds another side and 250 degrees C, it is for being hard to dry a printing paint film, therefore 
carrying out a long duration important point to desiccation. 

[0049] When the solvent contained in a ceramic slurry, a ceramic paste, and a conductive paste is an 
organic solvent, as an example of such an organic solvent Ketones, such as a methyl ethyl ketone, 
methyl isobutyl ketone, and an acetone Hydrocarbons, such as toluene, benzene, a xylene, and 
normal hexane Alcohols, such as a methanol, ethanol, isopropanol, a butanol, and amyl alcohol, 
Ester, such as ethyl acetate, butyl acetate, and isobutyl acetate, diisopropyl keton, Ethyl Cellosolve, 
butyl Cellosolve, Cellosolve acetate, methyl Cellosolve acetate, Butyl carbitol, a cyclohexanol, pine 
oil, a dihydroterpineol, Chlorinated hydrocarbons, such as ketones, such as an isophorone, a 
terpineol, the SHIPRO pyrene glycol, and dimethyl phthalate, ester, hydrocarbons, alcohols, and a 
methylene chloride, and such mixture are mentioned. 

[0050] Moreover, especially as a dispersant, although not limited, from the point of dispersibility, it 
is desirable [ molecular weight ] that it is 10,000 or less, an anion system, a cation system, and the 
Nonion system — although any are sufficient, polyacrylic acid, its ammonium salt, a polyacrylic ester 
copolymer, polyethylene oxide, polyoxyethylene alkyl amyl ether, fatty-acid 

JIETANORUAMAIDO, polyethyleneimine, the polyoxypropylene monoallyl monobutyl ether, the 
copolymer of a maleic anhydride (and styrene), etc. are desirable. 

[0051] Moreover, as an organic binder, what is dissolved in the solvent mentioned above in a room 
temperature is good respectively. As such an organic binder, there are denaturation celluloses, such 
as polyacetals, such as a polyvinyl butyral and poly butyl butyral, Pori (meta) acrylic ester, and ethyl 
cellulose, alkyd, vinylidenes, polyethers, epoxy resins, urethane resin, polyamide resin, polyimide 
resin, polyamidoimide resin, polyester resin, Pori Sail John resin, liquid crystal polymers, poly 
imidazole resin, and poly oxazoline resin, for example. 

[0052] The polyvinyl butyral illustrated above as an organic binder is obtained by the condensation 
of polyvinyl alcohol and a butyraldehyde, an acetyl group is less than [ 6 mol % ], and a butyral 
radical has % of a 62-82-mol low polymerization article, an inside polymerization article, and a high 
polymerization article. As for the polyvinyl butyral used as 1 st organic binder in a ceramic paste, it is 
desirable that it is a polymerization article while the balance of the tough nature of the dissolution 
viscosity and the dry paint film to an organic solvent to a butyral radical is about 65 mol %. 
[0053] In the ceramic slurry mentioned above, it is desirable that the 1st resinous principle is made to 
be contained two to 1 5% of the weight to the 1 st ceramic powder. It is because it will keep in 
clearance of a resinous principle, for example, an organic binder, as long duration need in a cleaning 
process if itis [ sheet-] it hard toize a ceramic slurry that this is less than 2 % of the weight and 
exceeds 1 5 % of the weight. 

[0054] In addition, in manufacturing the ceramic paste for the ceramic Green layer 5 for level 
difference absorption especially, it is desirable that the following approaches are adopted. 
[0055] That is, as an organic solvent, the 2nd organic solvent of a low-boiling point is comparatively 
used with the 1 st organic solvent of a high-boiling point, and primary distribution processes which 
carry out distributed processing of the primary mixture which contains the 2nd ceramic powder and 
2nd organic solvent at least, and secondary distribution processes which carry out distributed 
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processing of the secondary mixture which added the 2nd organic binder to the primary mixture 
which passed through this primary distribution process at least are carried out. In addition, the 1st 
organic solvent is added on the both sides of the phase of primary distribution processes, the phase of 
secondary distribution processes or the phase of primary distribution processes, and the phase of 
secondary distribution processes. And the 2nd organic solvent is eventually removed selectively by 
heat-treating secondary mixture after secondary distribution processes. 

[0056] Thus, since the 2nd organic binder is not yet added at primary distribution processes, it is 
easy to make distributed processing under hypoviscosity possible, therefore to raise the dispersibility 
of the 2nd ceramic powder. At this primary distribution process, while the air which is sticking to the 
front face of the 2nd ceramic powder can consider as the condition of the 2nd organic solvent having 
permuted and having fully wet the 2nd ceramic powder by the 2nd organic solvent, the state of 
aggregation of the 2nd ceramic powder can fully be cracked. 

[0057] Moreover, at secondary distribution processes, maintaining the high dispersibility of the 2nd 
ceramic powder obtained at primary distribution processes as mentioned above, enough and 
homogeneity can be made to mix the 2nd organic binder, and the further grinding effectiveness of 
the 2nd ceramic powder can also be expected. 

[0058] Moreover, since clearance of the 2nd organic solvent is carried out after secondary 
distribution processes While it is possible also in the phase of secondary distribution processes to 
make viscosity of secondary mixture comparatively low, therefore being able to maintain distributed 
effectiveness comparatively highly The solubility of the 2nd organic binder added in the phase of 
secondary distribution processes which were mentioned above can be raised. 
[0059] In addition, as the 2nd organic solvent mentioned above, a methyl ethyl ketone, methyl 
isobutyl ketone, an acetone, toluene, benzene, a methanol, ethanol, isopropanol, ethyl acetate, 
isobutyl acetate, butyl acetate, and such mixture can be used advantageously, for example, taking 
into consideration relation with the boiling point of the 1 st organic solvent. 
[0060] Moreover, as for the 1 st ceramic powder contained in the ceramic slurry for the ceramic 
green sheet 2, it is desirable that they are the 2nd ceramic powder contained in the ceramic paste for 
the ceramic Green layer 5 for level difference absorption and the thing which has the same 
presentation substantially. It is for making a degree of sintering in agreement between the ceramic 
Green layer 5 for level difference absorption, and the ceramic green sheet 2. 
[0061] In addition, I hear that it is the same that a principal component has the same presentation 
substantially [ a **** ], and it is. For example, even if accessory constituents, such as a minute 
amount addition metallic oxide and glass, differ, it can be said that it has the same presentation 
substantially. Moreover, the ceramic powder contained in the ceramic paste for the ceramic Green 
layer 5 for level difference absorption if the ceramic powder contained in the ceramic green sheet 2 
is the thing of the range which satisfies X7R property specified by the B weighting specified by JIS 
about the temperature characteristic of electrostatic capacity and EIA standard also has a the same 
principal component, and the accessory constituent may be different as long as it satisfies B 
weighting and X7R property. 

[0062] Moreover, in the ceramic paste for the ceramic slurry for the ceramic green sheet 2, or the 

ceramic Green layer 5 for level difference absorption, a plasticizer, an antistatic agent, a defoaming 

agent, etc. may be added as an additive besides the dispersant mentioned above if needed. 

[0063] Drawing 4 is the perspective view disassembling and showing the element which constitutes 

the raw layered product 1 3 prepared in order to obtain the layered product chip 1 2 with which the 

laminating inductor 1 1 which is for explaining the manufacture approach of the laminating inductor 

as other operation gestalten of this invention, and showed the appearance to drawing 5 with the 

perspective view, and which was manufactured by this manufacture approach is equipped. 

[0064] It has 18 and 19 and the raw layered product 13 is obtained two or more ceramic green sheets 

14, 15, 16, and 17, — , by carrying out the laminating of these ceramic green sheets 14-19. 

[0065] The ceramic green sheets 14-19 fabricate the ceramic slurry containing magnetic- substance 

ceramic powder with a doctor blade method etc., and are obtained by drying. Each thickness of the 

ceramic green sheets 14-19 is set to 10-30 micrometers after desiccation. 

[0066] the coil prolonged in a coiled form so that it may explain to the ceramic green sheets 15-18 
located in the medium among the ceramic green sheets 14-1 9 in a detail below — a conductor — the 
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film and the ceramic Green layer for level difference absorption are formed. 

[0067] first — the ceramic green sheet 1 5 top a coil — a conductor -- the film 20 is formed, a coil — 
a conductor — the film 20 is formed so that the 1 st edge may reach even the edge of the ceramic 
green sheet 1 5. a coil — a conductor — the 2nd edge of the film 20 a beer hall — a conductor 21 is 
formed. 

[0068] such a coil — a conductor — the film 20 and a beer hall — the ceramic green sheet 1 5 in order 
to form a conductor 21 — a beer hall — the coil after forming the breakthrough for a conductor 21 by 
approaches, such as laser or punching, — a conductor — the film 20 and a beer hall — screen- stencil 
etc. gives the conductive paste used as a conductor 21, and drying is performed. 
[0069] moreover, the coil mentioned above — a conductor — the level difference by the thickness of 
the film 20 is lost substantially — as — the principal plane top of the ceramic green sheet 1 5 — it is — 
a coil — a conductor — the ceramic Green layer 22 for level difference absorption is formed in the 
field in which the film 20 is not formed. The ceramic Green layer 22 for level difference absorption 
gives the ceramic paste containing the magnetic-substance ceramic powder which was mentioned 
above and which serves as the description in this invention by screen-stencil etc., and is formed by 
drying. 

[0070] next, the approach mentioned above on the ceramic green sheet 1 6 and the same approach — a 
coil — a conductor — the film 23 and a beer hall — a conductor 24 and the ceramic Green layer 25 for 
level difference absorption are formed, a coil — a conductor ~ the beer hall which mentioned the 1 st 
edge of the film 23 above — a conductor 21 — minding — a coil — a conductor — it connects with the 
2nd edge of the film 20. a beer hall » a conductor 24 — a coil — a conductor — it is formed in the 2nd 
edge of the film 23. 

[0071] next — the ceramic green sheet 17 top — the same — a coil — a conductor — the film 26 and a 
beer hall — a conductor 27 and the ceramic Green layer 28 for level difference absorption are 
formed, a coil — a conductor — the beer hall which mentioned the 1st edge of the film 26 above — a 
conductor 24 — minding — a coil — a conductor — it connects with the 2nd edge of the film 23. a beer 
hall — a conductor 27 — a coil — a conductor — it is formed in the 2nd edge of the film 26. 
[0072] The laminating of the ceramic green sheets 16 and 17 mentioned above is repeated two or 
more times if needed. 

[0073] next — the ceramic green sheet 1 8 top — a coil — a conductor ~ the film 29 and the ceramic 
Green layer 30 for level difference absorption are formed, a coil — a conductor ~ the beer hall which 
mentioned the 1st edge of the film 29 above — a conductor 27 — minding — a coil — a conductor — it 
connects with the 2nd edge of the film 26. a coil — a conductor — the film 29 is formed so that the 
2nd edge may reach even the edge of the ceramic green sheet 18. 

[0074] in addition, the coil mentioned above — a conductor « each thickness of film 20, 23, 26, and 
29 is set to about 30 micrometers after desiccation. 

[0075] two or more coils prolonged in an each coiled form in the raw layered product 1 3 obtained by 
carrying out the laminating of two or more composite structures which contain such ceramic green 
sheets 14-19, respectively — a conductor — film 20, 23, 26, and 29 — a beer hall — sequential 
connection is made through conductors 21, 24, and 27 — as a whole — the coil of two or more turns - 
- a conductor is formed. 

[0076] By calcinating the raw layered product 13, the layered product chip 12 for the laminating 
inductor 1 1 shown in drawing 5 is obtained. In addition, although the raw layered product 1 3 is 
illustrated as a thing for obtaining one layered product chip 12 by drawing 4 , it is produced as a 
thing for obtaining two or more layered product chips, and you may make it take out two or more 
layered product chips by cutting this. 

[0077] subsequently, the coil mentioned above in each edge as for which the layered product chip 1 2 
carries out phase opposite as shown in drawing 5 — a conductor — the 1 st edge of the film 20, and a 
coil — a conductor — the external electrodes 30 and 31 are formed and the laminating inductor 1 1 is 
completed by it so that it may connect with the 2nd edge of the film 29, respectively. 
[0078] In laminating mold ceramic electronic parts like the laminating inductor 1 1 explained with 
reference to the stacked type ceramic condenser explained with reference to drawing 1 thru/or 
drawing 3 or drawing 4 , and drawing 5 As ceramic powder contained in a ceramic green sheet or the 
ceramic Green layer for level difference absorption Typically An alumina, a zirconia, a magnesia, 
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titanium oxide, barium titanate, It can choose suitably from non-oxide system ceramic powder, such 
as oxide system ceramic powder, such as titanic-acid lead zirconate and ferrite-manganese, silicon 
carbide, silicon nitride, and sialon, and can use. As a powder particle size, an average of 5 
micrometers or less of things of a 1 -micrometer globular form or the letter of grinding are used more 
preferably. 

[0079] Moreover, when the content of the alkali-metal oxide contained as an impurity uses 0.1 or 
less % of the weight of barium titanate as ceramic powder, the following metallic oxides and a glass 
component may be made to contain as a minor constituent to this ceramic powder. 
[0080] As a metallic oxide, there is an oxidization terbium, an oxidization dysprosium, an 
oxidization holmium, an oxidization erbium, an oxidization ytterbium, manganese oxide, cobalt 
oxide, nickel oxide, or a magnesium oxide. 

[0081] As a glass component, moreover, Li2-(SiTi) 02-MO (— however, MO — aluminum 203 or 
Zr02) - Si02-Ti02-MO (-- however, MO - BaO, CaO, SrO, MgO, ZnO, or MnO) - Li2 0-B2 03- 
(SiTi) 02+MO (however, MO aluminum 203 or Zr02), B-2 03-aluminum2 03-MO (however, MO 
BaO, CaO, SrO, or MgO), or Si02 etc. - it is. 

[0082] moreover, the laminating inductor 1 1 explained with reference to the stacked type ceramic 
condenser explained with reference to drawing 1 thru/or drawing 3 or drawing 4 , and drawing 5 — 
setting — an internal electrode 1 or a coil ~ a conductor film 20, 23, 26, and 29 and a beer hall — as 
a conductive paste for conductors 21 and 24 and formation of 27 used, the following can be used, for 
example. 

[0083] As a conductive paste used in a stacked type ceramic condenser 0.02 micrometers - 3 
micrometers of mean particle diameter are 0.05-0.5 micrometers preferably. Conductive powder, 
nickel metal powder, or copper metal powder etc. with which Ag/Pd consists of 60 % of the weight / 
40 % of the weight - 80 % of the weight / 20% of the weight of an alloy is included. This powder 
The 100 weight sections, An organic binder 2-20 weight section (preferably 5-10 weight section) 
and Ag as a sintering inhibitor, Metal resinate, such as Au, Pt, Ti, Si, nickel, or Cu, by metal 
conversion The about 0.1 to 3 weight section (preferably 0.5 - 1 weight section), After kneading the 
about 35 weight section for an organic solvent with 3 rolls, the conductive paste obtained by adding 
the same or another organic solvent further, and performing viscosity control can be used. 
[0084] As a conductive paste used in the laminating inductor 1 1 This powder receives the 1 00 
weight sections including the conductive powder with which Ag/Pd consists of 80 % of the weight / 
20 % of the weight - 100 % of the weight / 0% of the weight of an alloy, or Ag. After kneading the 
same organic binder as a case, sintering inhibitor, and organic solvent of the conductive paste for the 
stacked type ceramic condenser mentioned above with 3 rolls by the same ratio, The conductive 
paste obtained by adding the same or another organic solvent further, and performing viscosity 
control can be used. 

[0085] Below, this invention is more concretely explained based on the example of an experiment. 
[0086] 

[The example 1 of an experiment] The example 1 of an experiment is related with a stacked type 
ceramic condenser. 

[0087] 1. Dehydration desiccation was carried out after carrying out weighing capacity of 
preparation ****, the barium carbonate (BaC03), and titanium oxide (Ti02) of dielectric ceramic 
powder so that it may become the mole ratio of 1 :1 , and carrying out wet blending using a ball mill. 
Subsequently, after carrying out temporary quenching at the temperature of 1 000 degrees C for 2 
hours, dielectric ceramic powder was obtained by grinding. 

[0088] 2. With the ceramic powder 100 weight section prepared for preparation of a ceramic slurry, 
and the production place of a ceramic green sheet, and the polyvinyl-butyral (inside polymerization 
article) 7 weight section, the DOP(dioctyl phthalate) 3 weight section, the methyl-ethyl-ketone 30 
weight section, the ethanol 20 weight section, and the toluene 20 weight section were supplied to the 
ball mill with the ball 600 weight section made from a zirconia with a diameter of 1mm, wet 
blending was performed as a plasticizer, for 20 hours, and the ceramic slurry was obtained. 
[0089] In this ceramic slurry, a resinous principle will be to the ceramic powder 100 weight section 
by 10 weight ****** which is the sum total of the polyvinyl-butyral 7 weight section and the DOP3 
weight section. 
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[0090] And to this ceramic slurry, the doctor blade method was applied and the ceramic green sheet 
with a thickness of 3 micrometers (the thickness after baking is 2 micrometers) was fabricated. 
Desiccation is 80 degrees C and was performed for 5 minutes. 

[0091] 3. After kneading the metal powder 100 weight section of preparation Ag/Pd=70/30 of a 
conductive paste, the ethyl cellulose 4 weight section, the alkyd-resin 2 weight section, the Ag metal 
resinate 3 weight section (17.5 weight sections as Ag), and the butyl carbitol acetate 35 weight 
section with 3 rolls, the terpineol 35 weight section was added and viscosity control was performed. 
[0092] 4. Preparation-sample 1 (example) of ceramic paste for ceramic Green layer for level 
difference absorption - The dielectric ceramic powder 1 00 weight section prepared previously, the 
methyl-ethyl-ketone (relative vapor rate 465) 70 weight section, and the ball 600 weight section 
made from a zirconia with a diameter of 1mm were supplied to the ball mill, and wet blending was 
performed for 16 hours. Next, ceramic slurry mixture was obtained by adding the terpineol (ten or 
less relative vapor rate) 40 weight section of 220 degrees C of boiling points, and the polyvinyl - 
butyral (inside polymerization article) 1 0 weight section in the same pot, and mixing further in it for 
16 hours. 

[0093] Subsequently, by being [ 60-degree C ] under hot bath, and carrying out vacuum distillation 
of the above-mentioned ceramic slurry mixture by the evaporator for 2 hours, the methyl ethyl 
ketone was removed thoroughly and die ceramic paste was obtained. Subsequently, the sake [ for 
viscosity control ], terpineol 10-20 weight section addition was carried out, and the automatic mortar 
distributed and adjusted. 

[0094] In this ceramic paste, a polyvinyl butyral will be by 10 weight ****** as a resinous principle 
to the ceramic powder 100 weight section. 

[0095] In addition, 1 0 weight sections which are the content of the resinous principle in the ceramic 
slurry which specific gravity mentioned above since it was mutual almost the same, and 1 0 weight 
sections which are the content of the resinous principle in this ceramic paste can say substantially 
that a polyvinyl butyral and DOP are the same also in a volume ratio. 
[0096] - Sample 2 (example) - The dielectric ceramic powder 100 weight section prepared 
previously, the methyl-ethyl-ketone 70 weight section, the polyacrylic acid quarternary-ammonium- 
salt dispersant (weight average molecular weight 1000) 0.5 weight section, and the ball 600 weight 
section made from a zirconia with a diameter of 1mm were supplied to the ball mill, and wet 
blending was performed for 16 hours. Next, ceramic slurry mixture was obtained by adding the 
terpineol 10 weight section of 220 degrees C of boiling points, and the polyvinyl -butyral (inside 
polymerization article) 9.5 weight section in the same pot, and mixing further in it for 16 hours. 
[0097] Subsequently, by being [ 60-degree C ] under hot bath, and carrying out vacuum distillation 
of the above-mentioned ceramic slurry mixture by the evaporator for 2 hours, the methyl ethyl 
ketone was removed thoroughly and the ceramic paste was obtained. Subsequently, the sake [ for 
viscosity control ], terpineol 10-20 weight section addition was carried out, and the automatic mortar 
distributed and adjusted. 

[0098] In this ceramic paste, a resinous principle will be to the ceramic powder 100 weight section 
by 10 weight ****** which is the sum total of the polyacrylic acid quartemary- ammonium-salt 
dispersant 0.5 weight section and the polyvinyl-butyral 9.5 weight section. 

[0099] Also in this case, 10 weight sections which are the content of the resinous principle in the 
ceramic slurry which specific gravity mentioned above since it was mutual almost the same, and 1 0 
weight sections which are the content of the resinous principle in this ceramic paste can say 
substantially that a polyacrylic acid quarternary-ammonium-salt dispersant and a polyvinyl butyral 
are the same also in a volume ratio. 

[0100] - Sample 3 (example) - After mixing the dielectric ceramic powder 100 weight section 
prepared previously, the terpineol 40 weight section of 220 degrees C of boiling points, and the 
polyvinyl-butyral (inside polymerization article) 1 0 weight section with an automatic mortar, it 
kneaded well with 3 rolls, and the sake [ further for viscosity control ], terpineol 10-20 weight 
section addition was carried out, the automatic mortar distributed and adjusted, and the ceramic paste 
was obtained. 

[0101] Also in this case, the polyvinyl butyral which is a resinous principle gets down by 10 weight 
****** to the ceramic powder 100 weight section, and it is the same as 10 weight sections which are 
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the content of the resinous principle in the ceramic slurry mentioned above, and it is substantially the 
same also in a volume ratio. 

[0102] - Except for having carried out 15 weight sections addition of the sample 4(example of 
comparison)-polyvinyl butyral (inside polymerization article), the ceramic paste was obtained like 
the sample 1 . 

[0103] In this case, 15 weight sections which are the content of the resinous principle under ceramic 
paste differ from 10 weight sections which are the content of the resinous principle in the ceramic 
slurry mentioned above comparatively greatly. 

[0104] - Except for having carried out 15 weight sections addition of the sample 5(example of 
comparison)-polyvinyl butyral (inside polymerization article), the ceramic paste was obtained like 
the sample 3. 

[0105] Also in this case, 15 weight sections which are the content of the resinous principle under 
ceramic paste differ from 10 weight sections which are the content of the resinous principle in the 
ceramic slurry mentioned above comparatively greatly. 

[0106] 5. In order to form an internal electrode on the principal plane of the ceramic green sheet 
prepared for the production place of a stacked type ceramic condenser, the conductive paste was 
screen-stenciled and it dried for 1 0 minutes at 80 degrees C. In addition, the dimension, 
configuration, and location of an internal electrode were set up so that the layered product chip 
obtained at a next process might be suited. Next, in order to form the ceramic Green layer for level 
difference absorption on the principal plane of a ceramic green sheet, each ceramic paste concerning 
a sample 1 thru/or 5 was screen-stenciled, and it dried for 10 minutes at 80 degrees C. It was made 
for each thickness of an internal electrode and the ceramic Green layer for level difference 
absorption to be set to 1 .5 micrometers (for the thickness after baking to be 0.8 micrometers) after 
desiccation. 

[0107] Next, it puts so that the ceramic green sheet of 200 sheets which forms the internal electrode 
and the ceramic Green layer for level difference absorption as mentioned above may be put with the 
ceramic green sheet of several ten sheets with which it is not given to the internal electrode etc., and 
a raw layered product is produced, and it is this layered product lOOOkg/cm at 80 degrees C 2 The 
heat press was carried out on application-of-pressure conditions. 

[0108] Next, two or more layered product chips were obtained by cutting an above-mentioned raw 
layered product with a cutting cutting edge so that it might become a dimension with a die-length 
[ of 3.2mm ] x width-of-face [ of 1 .6mm ] x thickness of 1 .6mm after baking. 
[0109] Next, two or more above-mentioned layered product chips were aligned on the setter for 
baking to whom the low volume spray of the zirconia powder was carried out, temperature up was 
carried out over 24 hours from a room temperature to 250 degrees C, and the organic binder was 
removed. Next, the layered product chip was thrown into the firing furnace, and it calcinated by the 
profile of about 20 hours at a maximum of 1300 degrees C. 

[01 10] Next, after throwing the obtained sintered compact chip into a barrel and giving end-face 
polish, the external electrode was prepared in the both ends of a sintered compact, and the stacked 
type ceramic condenser used as a sample was completed. 

[01 1 1] 6. Various properties were evaluated about the ceramic paste and stacked type ceramic 
condenser concerning each of the samples 1-5 in which the property carried out assessment ****. 
The result is shown in a table 1 . 



[0112] 
A table 1] 
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[0113] Characterization in a table 1 was performed as follows. 

[01 14] "Solid content": Ceramic paste about Ig was weighed precisely and it computed in heat 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 3/6/2006 



JP,2001-358036,A [DETAILED DESCRIPTION] 



Page 11 of 15 



convection type oven from the weight after leaving it at 150 degrees C for 3 hours. 

[0115] "Viscosity": The revolution of 2.5rpm was given and measured [ in / for the viscosity of a 

ceramic paste / 20 degrees C ] using the Tokyo Keiki E mold viscometer. 

[01 16] "Degree of dispersion": The particle size distribution of ceramic powder were measured using 
the optical diffraction type particle-size-distribution measuring device, and were computed from the 
acquired particle size distribution. That is, the ceramic powder prepared previously was underwater 
distributed using the ultrasonic homogenizer, the supersonic wave was impressed till the place where 
a grain size does not become small any more, the grain size of D90 at that time was recorded, and 
this was made into the marginal grain size. On the other hand, the ceramic paste was diluted in 
ethanol, the grain size of D90 of particle size distribution was recorded, and this was made into the 
grain size of a paste. And degree of dispersion = (the grain size / marginal grain size of a paste) 
degree of dispersion was computed based on the formula of -1. This degree of dispersion shows that 
dispersibility is so good that a value is close to 0 if a numeric value is +, and shows that dispersibility 
is so good that an absolute value is large if a numeric value is -. 

[0117] using the screen made from stainless steel with a thickness of 50 micrometers by 400 meshes 
on a "printing thickness" :96% alumina substrate, printing by the emulsion thickness of 20 
micrometers, and drying for 1 0 minutes at 80 degrees C — the printing paint film for assessment — 
forming — the thickness — a ratio — it asked from the measurement result by the laser surface 
roughness meter of a contact process. 

[01 18] "Ra(surface roughness)": — the value which formed the same printing paint film for 
assessment as the case of the above "printing thickness", and equalized the absolute value of the 
deflection of the center line and roughness curve which equalized the surface roughness Ra, i.e., a 
wave, — a ratio ~ it asked from the measurement result by the laser surface roughness meter of a 
contact process. 

[01 19] "Structure defective percent defective": When abnormalities were seen by the visual 
inspection of the sintered compact chip for the obtained stacked type ceramic condenser, and 
inspection by the ultrasonic microscope, the internal structure defect was checked by polish and 
(number of sintered compact chips with structure defect)/(total of a sintered compact chip) was made 
into the structure defective percent defective. 

[0120] In a table 1, it turns out that the result of having excelled in the "structure defective percent 
defective" compared with the samples 4 and 5 which the samples 1 and 3 concerning an example 
require for the example of a comparison, respectively among the samples 4 and 5 used as the 
samples 1-3 used as an example and the example of a comparison when "degree of dispersion" 
compared the equivalent sample, i.e., a sample 1 and a sample 4, or the sample 3 with the sample 5, 
respectively is shown. 

[0121] Moreover, according to the samples 1 and 2 which adopted primary distribution processes 
and secondary distribution processes, and added the organic binder in secondary distribution 
processes when compared among examples 1-3, it turns out that the result of could obtain 
outstanding "degree of dispersion" compared with the sample 3 which did not perform such a thing, 
and having excelled also in the item of a "structure defective percent defective" is shown. 
[0122] 

[The example 2 of an experiment] The example 2 of an experiment is related with a laminating 
inductor. A table 2 and a table 3 are referred to in explanation of this example 2 of an experiment. 
[0123] In addition, the "dispersant" indicated by each column of a "green sheet" and a "paste" in a 
table 2 and a table 3, The numeric value which makes a unit the "weight section" which shows the 
contents of a "binder" and a "plasticizer" The numeric value which shows the weight section to the 
magnetic-substance ceramic powder 1 00 weight section, and makes the "volume section" in a 
parenthesis a unit shows the volume section to a "green sheet" or a "paste", i.e., magnetic-substance 
ceramic powder, and a total of 1 00 volume sections of the resinous principle concerned. 
[0124] Moreover, in a table 2 and a table 3, the column of the "resin content" about each of a "green 
sheet" and a "paste" is prepared. This "resin content" expresses the content of the resinous principle 
(a dispersant, a binder, and plasticizer) in each of a "green sheet" and a "paste", and shows what 
showed the ratio of the resinous principle to magnetic- substance ceramic powder by the percentage, 
i.e., the numeric value which asked x(a resinous principle / magnetic-substance ceramic powder) 100 
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based on the formula. 

[0125] 1 . Dehydration desiccation was carried out after preparation **** of magnetic-substance 
ceramic powder and ferric oxide carried out weighing capacity so that 49.0-mol % and a zinc oxide 
may become [ 14.0-mol % and oxidization copper ] and nickel oxide may become 8.0-mol % 29.0- 
mol%, and they carried out wet blending using a ball mill. Subsequently, after carrying out 
temporary quenching at 750 degrees C for 1 hour, magnetic-substance ceramic powder was obtained 
by grinding. 

[0126] 2. Production-Samples 11-15 of Preparation of Ceramic Slurry, and Ceramic Green Sheet, 20 
and 22 (Example), and Samples 21 and 23 (Example of Comparison) - Magnetic-Substance Ceramic 
Powder of 100 Weight Sections Prepared Previously, The dispersant which consists of a maleic-acid 
copolymer of the weight section which is the column of the "green sheet" of a table 2 and a table 3, 
and was shown in the term of a "dispersant", The solvent which consists of a methyl ethyl ketone of 
30 weight sections, and toluene of 20 weight sections with the ball 600 weight section made from a 
zirconia with a diameter of 1mm The organic binder of the weight section which is the column of the 
"green sheet" of a table 2 and a table 3, and was shown in the term of a "binder" after supplying to 
the ball mill and stirring for 4 hours, The plasticizer which consists of DOP (dioctyl phthalate) of the 
weight section similarly shown in the term of a "plasticizer", and the ethanol of 20 weight sections 
were added, wet blending was performed for 20 hours, and the magnetic-substance ceramic slurry 
was obtained. 

[0127] In addition, in a table 2 and a table 3, "PVB" is a polyvinyl butyral (inside polymerization 
article). 

[0128] And to this ceramic slurry, the doctor blade method was applied and the magnetic-substance 
ceramic green sheet with a thickness of 20 micrometers (the thickness after baking is 15 
micrometers) was fabricated. Desiccation is 80 degrees C and was performed for 5 minutes. 
[0129] - Samples 16-19 (example) and sample 24 (example of a comparison) - Magnetic-substance 
ceramic powder of the 100 weight sections prepared previously, The dispersant which consists of an 
acrylic-acid copolymer (average molecular weight 50,000) of the weight section which is the column 
of the "green sheet" of a table 2 and a table 3, and was shown in the term of a "dispersant", The 
solvent which consists of ion exchange water of 60 weight sections with the ball 600 weight section 
made from a zirconia with a diameter of 1mm The organic binder of the weight section which is the 
column of the "green sheet" of a table 2 and a table 3, and was shown in the term of a "binder" after 
supplying to the ball mill and stirring for 4 hours, The plasticizer which consists of dipropylene 
glycol of the weight section similarly shown in the term of a "plasticizer", and the silicone system 
defoaming agent of a minute amount were added, wet blending was performed for 20 hours, and the 
magnetic-substance ceramic slurry was obtained. 

[0130] In addition, in a table 2 and a table 3, an "acrylic emulsion" is an acrylic-acid copolymer 
emulsion (50 % of the weight of solid content concentration), and "polyvinyl alcohol" is "PVA-1 17" 
by Kuraray. 

[0131] And to this ceramic slurry, the doctor blade method was applied and the magnetic-substance 
ceramic green sheet with a thickness of 20 micrometers (the thickness after baking is 1 5 
micrometers) was fabricated. Desiccation is 80 degrees C and was performed for 5 minutes. 
[0132] 3. After kneading the preparation Ag metal powder 80 weight section of a conductive paste, 
the Pd metal powder 20 weight section, the ethyl cellulose 4 weight section, the alkyd-resin 2 weight 
section, and the butyl carbitol 35 weight section with 3 rolls, 35 weight sections, in addition viscosity 
control were performed for the terpineol, and the conductive paste was obtained. 
[0133] 4. Magnetic-Substance Ceramic Powder of 100 Weight Sections Prepared for Preparation 
Place of Ceramic Paste for Ceramic Green Layer for Level Difference Absorption, The dispersant 
which consists of a maleic-acid copolymer of the weight section which is the column of the "paste" 
of a table 2 and a table 3, and was shown in the term of a "dispersant", The solvent which consists of 
a methyl ethyl ketone (relative vapor rate 465) of 70 weight sections was fed into the ball mill with 
the ball 600 weight section made from a zirconia with a diameter of 1mm, and wet blending was 
performed for 16 hours. 

[0134] Next, magnetic-substance ceramic slurry mixture was obtained by adding the plasticizer 
which consists of DOP (dioctyl phthalate) of the weight section which showed the terpineol (ten or 
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less relative vapor rate) of 220 degrees C of boiling points to the same pot at the term of a 
"plasticizer" as well as the organic binder of the weight section which is the column of the "paste" of 
a table 2 and a table 3, and was shown in the term of a "binder" with 40 weight sections, and mixing 
further for 1 6 hours. 

[0135] Subsequently, after removing a methyl ethyl ketone thoroughly by being [ 60-degree C ] 
under hot bath, and carrying out vacuum distillation of the above-mentioned ceramic slurry mixture 
by the evaporator for 2 hours, further, 10-20 weight section addition of the terpineol was carried out, 
by mixing with an automatic mortar, viscosity control was carried out and the magnetic-substance 
ceramic paste was obtained. 

[0136] In addition, in a table 2 and a table 3, "acrylic resin" is an acrylic-acid copolymer (average 
molecular weight 50,000). 

[0137] 5. the coil prolonged at a coiled form behind the laminating of the magnetic-substance 
ceramic green sheet of production plurality of a laminating inductor — the position of the magnetic- 
substance ceramic green sheet previously prepared so that a conductor could be formed — a beer hall 

— while forming the breakthrough for a conductor — the principal plane top of a magnetic-substance 
ceramic green sheet — a coil — a conductor — the inside of the film and a breakthrough — a beer hall - 

- in order to form a conductor, the conductive paste was screen-stenciled and it dried for 10 minutes 
at 80 degrees C. Next, in order to form the magnetic-substance ceramic Green layer for level 
difference absorption on a magnetic-substance ceramic green sheet, the magnetic-substance ceramic 
paste was screen-stenciled and it dried for 1 0 minutes at 80 degrees C. a coil — a conductor — it was 
made for each thickness of the film and the magnetic-substance ceramic Green layer for level 
difference absorption to be set to 30 micrometers (for the thickness after baking to be 20 
micrometers) after desiccation 

[0138] next — above — a coil — a conductor — the film and a beer hall — the magnetic-substance 
ceramic green sheet of 1 1 sheets which forms the conductor and the ceramic Green layer for level 
difference absorption — a coil - while piling up so that a conductor may be formed — the - up and 
down — a coil — a conductor — the magnetic-substance ceramic green sheet which does not form the 
film etc. — a raw layered product in piles — producing — this layered product — 80 degrees C — 
1000kg/cm2 The heat press was carried out under application of pressure. 

[0139] Next, two or more layered product chips were obtained by cutting an above-mentioned raw 
layered product with a cutting cutting edge so that it might become a dimension with a die-length 
[ of 3.2mm ] x width-of-face [ of 1 .6mm ] x thickness of 1 .6mm after baking. 

[0140] Next, after removing an organic binder by heating an above-mentioned layered product chip 

at 400 degrees C for 2 hours, baking for 90 minutes was performed at 900 degrees C. 

[0141] Next, after throwing the obtained sintered compact chip into a barrel and giving end-face 

polish, the external electrode whose principal component is silver was prepared in the both ends of a 

sintered compact, and the laminating inductor of the shape of a chip used as a sample was 

completed. 

[0142] 6. About the laminating inductor concerning the sample in which the property carried out 
assessment ****, the "structure defective percent defective" was evaluated by the same way as the 
case of the example 1 of an experiment. The result is shown in a table 2 and a table 3. 
[0143] 
[A table 2] 
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[0145] As shown in a table 2 and a table 3, according to the samples 11-19 (example) with 
equivalent amount of resinous principles in a "green sheet" and amount of resinous principles in a 
"paste", a structure defect does not arise but the result of having excelled is obtained. 
[0146] Moreover, according to the samples 20 and 22 (example) whose differences of these amounts 
of resinous principles are below 10 volume % although the amount of resinous principles in a "green 
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sheet" differs from the amount of resinous principles in a "paste", although structure defective 
[ poor ] occurs, the "structure defective percent defective" is very low. 

[0147] On the other hand, according to the samples 21, 23, and 24 (example of a comparison) to 
which the difference of the amount of resinous principles in a "green sheet" and the amount of 
resinous principles in a "paste" becomes larger than 10 volume %, it is so high that a "structure 
defective percent defective" exceeds 10% or it. 

[0148] As mentioned above, by this invention, although the case where dielectric ceramic powder or 
magnetic-substance ceramic powder was used was explained as ceramic powder contained in the 
ceramic paste concerning this invention, even if it is not influenced by the electrical characteristics of 
the ceramic powder used and uses [ therefore ] for example, insulator ceramic powder or piezo 
electric crystal ceramic powder, the ceramic paste which can expect the same effectiveness can be 
obtained. 

[0149] <BR> [Effect of the Invention] As mentioned above, according to this invention, since resin 
content of the ceramic slurry for a ceramic green sheet and resin content of the ceramic paste for the 
ceramic Green layer for level difference absorption are made the same mutually substantially The 
volumetric shrinkage of the ceramic green sheet and the ceramic Green layer for level difference 
absorption in a baking process can be substantially made the same. Therefore, a structure defect can 
be made hard to produce in the laminating mold ceramic electronic parts which could control 
generating of the stress by the difference of a volumetric shrinkage, and were obtained. 
[0150] therefore — although lamination of the ceramic green sheet used in order to manufacture 
laminating mold ceramic electronic parts can be carried out advantageously and such lamination 
progresses — a structure defect — being generated — being hard — and reliable laminating mold 
ceramic electronic parts are realizable, moreover, an internal electrode and a coil — a conductor — 
heavy-gage-izing of internal-circuitry element film like the film ~ also receiving — a structure defect 
— being generated — being hard — and reliable laminating mold ceramic electronic parts are 
realizable. 

[0151] Thus, when according to this invention it becomes possible to fully correspond to the demand 
of the miniaturization of laminating mold ceramic electronic parts or thin-shape-izing, and 
lightweight-izing and this invention is applied to a stacked type ceramic condenser, a miniaturization 
or thin-shape-izing, and large-capacity-izing of a stacked type ceramic condenser can be attained 
advantageously. 

[0152] In the manufacture approach of the laminating mold ceramic electronic parts concerning this 
invention, if it is made for the resinous principle contained in the ceramic slurry for a ceramic green 
sheet to be included two to 15% of the weight to ceramic powder, while shaping of a ceramic green 
sheet will become easy, a debinder can be finished efficiently. 

[0153] Moreover, it sets to the manufacture approach of the laminating mold ceramic electronic parts 
concerning this invention. The 1 st ceramic powder contained in the ceramic slurry used in order to 
fabricate a ceramic green sheet If it has the same presentation substantially with the 2nd ceramic 
powder contained in the ceramic paste for forming the ceramic Green layer for level difference 
absorption It becomes easy to make in agreement the degree of sintering of a ceramic green sheet 
and the ceramic Green layer for level difference absorption, and generating of the crack by the 
inequality of such a degree of sintering or delamination can be prevented. 

[Translation done.] 
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* NOTICES * 

JPO and NCXPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view in which being for explaining the manufacture approach of a 
stacked type ceramic condenser by 1 operation gestalt of interesting invention of a parenthesis, and 
showing a part of raw layered product 3 a in illustration for this invention. 

[Drawing 2] It is the top view fracturing and showing some composite structures 6 produced in the 

manufacture approach of the stacked type ceramic condenser shown in drawing 1 . 

[Drawing 3] It is the sectional view showing in illustration layered product chip 4a produced in the 

manufacture approach of the stacked type ceramic condenser shown in drawing 1 . 

[Drawing 4] It is the perspective view disassembling and showing the element which constitutes the 

raw layered product 13 prepared in order to manufacture the laminating inductor by other operation 

gestalten of this invention. 

[Drawing 5] It is the perspective view showing the appearance of the laminating inductor 1 1 
equipped with the layered product chip 12 which calcinated the raw layered product 13 shown in 
drawing 4 , and was obtained. 

[Drawing 6] It is the sectional view in which being for explaining the manufacture approach of the 
conventional interesting stacked type ceramic condenser, and showing a part of raw layered product 

3 in illustration for this invention. 

[Drawing 7] It is the top view showing some ceramic green sheets 2 with which the internal 
electrode 1 produced in the manufacture approach of the stacked type ceramic condenser shown in 
drawing 6 was formed. 

[Drawing 8] It is the sectional view showing in illustration the layered product chip 4 produced in 
the manufacture approach of the stacked type ceramic condenser shown in drawing 6 . 
[Description of Notations] 

I Internal Electrode (Internal-Circuitry Element Film) 
2, 14-19 Ceramic green sheet 

3 a, 13 A student's layered product 
4a, 12 Layered product chip 

5, 22, 25, 28, 30 Ceramic Green layer for level difference absorption 
6 Composite Structure 

I I Laminating Inductor (Laminating Mold Ceramic Electronic Parts) 

20, 23, 26, and 29 a coil — a conductor — film (internal-circuitry element film) 



[Translation done.] 
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[001 9] 

[0 0 2 0] -b^S'^X^'J- ^Stt^-X 

[0 02 1 ] -b^s y— £f£m-?ZZk 

l:J:otfbW;t7 5 <7 ^ 'J — > h t . -fe^ £ 
vW) — KC0£B±IC^-C0H^ICJ:>5,|S^^t, 

?> -r j: 5 icgp^-eoir^mti^-x h -5 c t 
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«ClMW*l=-tr v S £ ^-X h $#^.-T « C il:J:ot 

[0 02 2] Jfc|=. Cftb«t&CD|g£«iit$>£«^S;fe 

[0 0 2 3] fit. ±©»IH**<«HR*4l-5. 

[0 0 2 4] £f=. C©J:5^I*WlIfijL5, W 

iishz^ s m^ushnM&Jjm-te^r. -tr 5 5 

[0 0 2 5] zco#§Bj§-e(£ x ±&<0J;-5&«Jf I^-tr^ S 

m 2 CO-fe 7 5 *y t»*l=»-r ** 2 OttflMtftftltflttt 
-eS^^+i-&m2C0^fil#*^ili.. SLMcHMW|-(5] 

[0 0 2 6] CCDBJffl*|cfct^T. -t££ Lfc J: 5 l=. * 
[0 0 2 7] «pfc. nffBIBKXlRO^XxOWtt^— 

[oo2 8] coaswicteL^r. fioin^it, m 
i a>mm*w * 1 <nmwu 1 co^ 

*2<0*«/W>*fcJ:tf»2<D**Rr«*lh * 
fc(4Jg 2 (D*«/<-f >^ 12 j3«fc 0!» 2 

[0 0 2 9] -fe? 5 '>-7X^ 'J — lr fcl^T . Jgl 

©■b75y^»*l=»LT. »1<D»IBffi»tt. 2-1 

[0 0 3 0] gtfc, CCOSEB^lrfcl^T. m 1 £ 

[0 0 3 1] St. =0«HOtt£n&JfetKINtf=£l* 
T. -tr^S-^x^'J — fcl^S'V?^- X Mc-t 

tic. R*f*-b7 5v^t93R-pfc4. CCDif^. rtgp[H] 



[0 0 3 2] £fc. CO«9!©tt(Dtt£M&JtlttM»l:: 

[0 0 3 3] CCDfgBj^ £f = . ±^Lfc.fc7'SS!^ 
[0 0 3 4] 

[%3ia>ftffia>]&lg] £©«W©— 3tiS»»©lttE-£» 

^©S8M»»I= <fe SSIJHr 5 5 =i 

;£I4. m&Ltzm 1 &I^LEI3 £#H§ LfctfeiaBJ-f & 

[0035] ^©*j6»»s*J6-r*i=fcfcy. -tz^ s 

•v^^'J— >->— h 2 cO/itocD-tr^ 5 '^X7'J-, A 

5 V — >M5CDfc(K)CD-fe^= X KA^-f-H 

[003 6] _ta£©-te 7 5 V X 5 'J — bt7?"^ 
<f'J— h2£#4fc«>. *JSt«lJt LTC0->'Jn — 

>Htlifl:*ot3-f-f >^£ti/=. fct ^I4tK'Jx 
X^/u:7*;UAa>J:?fc:3£JfH* (Ea*l4-r. ) ±T*. -tz 
9 5 v V X ^ 'J — *< K ^7 5 — 7 U— KScVlz <k o T 

CDfc-J!«*M4. IS^aicfc^T. fci:^.l4g5//m<!:$+L 
[0 0 3 7] -fe^S V iy*}\)— f- 2C03E®±|C 

S^.^ 0 CCOI^gpmSl 14. -E-n-f+i. 3f^©J?^^* 

[0 0 3 8] 3)5lc, ±2ELfcf*3^®Sl (0JS^irJ;-5S 
g£HSJB«ll=fc<-f cfcdi::. t5 5-^^'J->«>- h 
2<0±®±T'feoT. «SPtg1 *<^fi£$tl,TL^L^ 

~X h^X^7 'J— >EPJ?UHlcJ:-DTtt-rr<5C£l=J:y 

[0039] ±sEufcSi?fl-eii N nwtai extjftufe 

jffilc. »S«J|Jtffl-b5 5 v<7 •>* 'J— >d 5 £S2J£L*:{£: 



(5) 



f$IH 20O1 -358036 



[0 0 4 0] ±&<D£ : ?iZ. t7S7^''J->V-h 
2±|:«»M1*5J: l/SS6«flM3-tz 5 5 -7 <? 9 >) — > 
■ 5i«»*S*Lfc, H 2 ic^t-r <fc 3 fttK&tt&ft 6 I*. 

11*1 61*. £l#t*«fcy$IJ8t 

[0 04 1 ] Z©£<DfIlff*3 a I*. »B^|fiJIZ>?UX 

■ 3 5 1=. KfcaitTSv^a 

[0 04 2] ±iE(DJ:^|C. SMKiRffl-b^S y^yj 
— >H 5 ^WifathZ. <hC: J: o~C. Ell ic-gp^^-TJ: 
51=, ±©8I«:3al:fcUT, rt*MM£ i * 

^-*5I-. aB(*f a iZfcLvC, =Fwa«cft» 
* (7) « it X Pfe £ J: 1/ •> 3 - h ^ A t I % o fc MB *■ * 1 1 = 

[0043] zomti&mmizts^x* t^s-^^j- 

>->— h 2CDf-to(D4z^ = 7^X5 'J— It. w, 1 (D-tz^ 

"«-*H*. I2ffl-fe75'^^t, B2CDlSflIfig» 
[0 0 4 4] CCO.fc^^f^lfljS^^-r-S-ll^S 

« 1 ©«fif$**tiis 2 nnz7 5 vwimzft^hWi 2 

©ttl&ja#OTt*»tt-T?a:b* 2 
I*. SlM=Slirttlc|q|i:fc$*t,S a 
[0 04 5] CftdcfcoT. -tz? 5 VOW — >->— h 
2 tS«?RJRffl-b5 5 -y^yj— >«5 tOIWl?, ASA 
•f >?£J:lJWJ£xai=£lt«1*WKIi*€5t)tttlc- 
aS-a-4Ct*tT7*, «:|||J|3«6a»l=*±-rS(S*$/J\* 

l=*5lt*«ii*PIB*4i:i=< < -T* S. 
[0 0 4 6] »*, ±2LfcSl ©»BBJ*#B\ 

[0 0 4 7] IfrSfcLfcfcl fc*tf*2©«8&ia#£5g» 



[oo48] nap*ai s»«r*fc»i=ffl^e> 

Tl*. X^U->WHlt**ltL*:t*. 1 5 0°CJa± 

0>}%&$mLxi'>z>&(D£mi^ztm : f3iL<. 2 o 

0-2 5 0 c C?lJt(fl;ie-5£WLTlN.£iCD£ffll^-i>::<t 
*<<fcy#£Ll\, 1 5 0°C*jS-ei4. t7;7i"<-7. 
h^fctt^mtt^-X h#f£*iL-£Tr<. *<Dtzft. En 

>a>y -y *>a.©ais*y4<±i:^>-r < . 

2 5 0°C^|S^i)t. EPJSU&1&>!><S£*&U=< <. 

[0049] -tr^ 5 '^X7 'J— . t7s»;l"<-xh 
fc<fel/#«tt^-X M=**;h.5**Jj!)<**»S|-C*.& 

>w;7f;^h>. 7-tz h^ro^r h> 

*0)ft1b7K*Sl. y£y— x£y— n,. -fv^oA 
y— ;u. zf$s— ;u. 7£;u7;u=j— ;H£<D7;ua— ;u 

^u^T-fe-r— K ^^;u*;ut*l — '>^n's^r-y-y 
>. ^;utr*7i-— ;u. ->^d bfu>-y*'j e;y^ 

[0 0 5 0] *fc, »»ffli:Lri*. ttl=M£L«o 

5?^lln„ 7-7t->?&. y-^->^L^-r*t 

K. 7K'J^-+->x^u>T;u^r;ur 5;ux— flia^ 
[0051] Sfc. tS/Uyyturi*. 

^;alcfct^r. imaLfc*#JI=*iBr-6t.a)36<aL^ C 
<Z>cfc J 5& ; Slll>'W>? , <b LTI4. fc<h^.tf, 7K'Jt*-;u 

SI. tK'J 'J-iH^xXT-^USi. x^;Ht;ud 

— x*co^l4-tz;up— xSI. T;u+-y Kffl, tfx'j-xv 
n. !K'Ji-f^a. x^*>»8B«, ^u?y« 
a. tK'jts KWBsa. tK'j-ts Kwna. tK'jt-s k 
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[0 0 5 2] m&'U^Pt LT±lC0iJjFLfc7K'J t*- 

ix,-? 1 ?*?— ;U4. tK'J tr— ;ut;U3— )Vt -J =f- )\,7 )\,=r 
*<6 ; e;u%WT"C, -Jj-^ — ;uS#6 2~s 2^e;u%(D 

^-X HCfcHT* 1 ro*<t/\-f LTfflUf,tt-5 

6 5^;u%«£<c*S£S-e&sc LIV 

[0 0 5 3] fli* L/t-b^ 5 ^X^'J— ICfcl^T. m 
1 (Ct7H -7 LT. * 1 ©*BBJ*fl-l*. 2~ 

1 5M%#t;J:7lC$;h.-g>C£>Wff£L.l^o Ctu^2 

ic< <. 1 5H%$s^5t. By»xsi=asi*T\ m 

[0 0 5 4] fcfc. SS»«fflt5 5y9yu- 

>B5a>/ito(D-tr^5 -y^^-X h^Mit-T-Slr&fco 
T I*. 3*0) <* => &£ftfttffffl * *l5 C t L I*. 

[0 0 5 5] **:fc>*. ti^liLt. £tl£fi<lft3fe& 

L c»i ##ttxS£«fc i *S**ii~<J>fc:< <t tm 

2 w >?£iuntz 2*8ft*££Hlfca9-4-s 2 

i a»ii[ia©a»*fcH: 2 *»kii©sb. 

tt 1 3fc»«xg<Dffi:»j3 «fc 1/ 2 *#»x8©««©5R5j- 

[0 0 5 6] ;=<Z>«£5lC. 1 ^»SkXS77l*. g2©t 
Jflli^plHg^L, *<Dtz#>. I2ffl-b7 5 7^^(7)» 

»te*Ktf>*c:£*<3» ca>i3fc»«xa-c 

*2©*tt»ffl-e««**i.. *2<D-b9 5^*l»3fc£* 

title. *2<B-b5S v*tt3|5©;»Jll1*IS£+#lc» 

[0 0 5 7] 2*#»X«TI4, ±iiOcfc7lc. 

1 *»*xa-C»6*tfc*2©-lr5 S -v^W*©*^** 

[0 0 5 8] *fc % «2(D*tt;»ftla|g£A<. 2J*#tt 

xaaaicsittSJixso-e, 2^»gfexfi(Dispgicfc^ 

Tt. 2*a*«J©tt«*ttKM«< LTfc< CtA<pI 

fc< ztifivls*kbt,iz % i»a*Lfc«fc5fc23fc#»x 



[0 0 5 9] JStfc. ±iiPLfcm2(D*^jg?fiJi: LTI4. 

-b h >. h;n>, ^>-b">. 

ftig^T^U, fcJ:i;c;|xt>CD;g#!83£^;pJlcm^C <t 

[0 0 6 0] t7 = vWJ— >->— h 2<»tz#> 

ro-b75'^^7'J- d^ft&ffs i (O-tr^S -j/?f»3fc 
I*. IS^iKUUB-b^ 5 v >Jf SOTfctoOT-b^ = 

•y^— x Mz£*;h.*SS2<D-IZ7 5 ->^t»^i:|IKe<j 

[0061] ftfc. ±a<o*fiwi=Hi:ttfifc**-r-5t 
i*. £*»)S«Hi:rfc4ii^c:feft5. fe&jti*. 

■fe 5 £ V $ f 'J - > V- h 2 £*l 4 -fe 5 = >7 t»5fe 

Sf tt#4<D;mS$#'l4l-"3t N T J I sjSfti?aSt« 
Bftttfcjitf E I A«»T?«S-rSX 7 R^tt^^S"T 
£>©H<Dt.0>T?fc*il4\ IS^P&JlXffl-fe^ 5 k><?? 1 ) — > 
^5CDfc46(D-tr^ 5 -v^-x Mc#£*i.-5-b7 5*;? 

f T'fc*tl4\ MM'SoTUT tittle 

[0 0 6 2] Sfc. t7 5 vW*) — >V— h 2(Dtztb 
(D-tz^ 5 7^X7 'J — V>SM?RJ|Xffl -b ^ 5 -7 -57* 'J — > 
H5(75/-ttCD-b^ 3 X hlcfctxr. StJiiELfc^- 

[0063] gi4i4. ^(omm<nm<nmmmmtLx<D 
mm-< -^vi $ (D©3t7j;4 ^iftBj-r sfc^ro ta>T?& 

U. H5lc^^^f4?lHTrjFLy-. COTigitTjjilCcfco 
T«14tifc*l-f^* 1 1 l-fit^.-i>WJH*^->^ 
1 2^i#*fc«>l-fflm$^§XC0ffiB{*1 3*i«t5 

[0 0 6 4] 3 I*. mSKD-iz^Z v*<fj 

— h 14. 15. 16. 17. 1 8iS^l^A 

9$<i^.. Ctlbt75 v5<f'J— tsis— h 1 4~ 1 9 

[0 0 6 5] -fe^S -y^-7*'J — H 4-1 9(4. 

Ittftt 7 5 7 f tt^^ttt 7 5 X 7 U . K 

>*-?U-KS»i:j:oTrt»L. K^-T -5 C tic «fe 
or#t)tl*o t75^yj- h 1 4-1 9 <7D 
=&)1«^I4. I!;^^lcfct^r. fc<t^.l*1 0~3 0i/mt 

[0066] -b^ 5 v >7 V >) — >->— H 4 ~ 1 9(D? 

*,. *f s iirea-rs-b^5 y^yj— >•>— h 1 5-1 
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[0 0 6 7] £~t\ iz^ 5 vW*J — h 1 5_Llr 

l*, □-f;i/»#B2 0i<»rtS*i4 o ^;Hitl2 0 
I*. *(0*1O*»#*55**^ — hi 5© 
««lc*T?Jl<<k^ir»***i* 0 =i*r;HMWK2O<0 

[006 8] Z0)J:3*a-f;U»«:Bl2 0fcJ:«t*7* 

awtt^-* h** u— >Bna!*ic«fc-3ri**L. 

[0 0 6 9] Sfc % ±aiLfc=3^;U#^m2 OOmMZ 
hi 50±iltfe^t, ^iHW!2 0« 
2 2»SJW 0 S^qRJRffl-b^S — >@2 

^5^*t»****Mz5 5';/*'<--x h£. x^7'j-> 

So 

[00 7 0] sfelz. -tr^ = ^^7^'J->v- h 1 6±IC 

14. iaiLfc^ti^^^sic^or. zi-f;u*f*a 

2 3. fT?N— ;U»»2 4 *JJ:I/aSffiiRffl-te^S -y^ 
0«BSBI*„ fj^L/it'T^-;u^t*:2 1 J^Lr, =3-< 

;u#f*«2 0(D*2a)sai»fc»«**L* o ifT*— ;u» 

{£2 414. =l-f;Ui»f*M2 3a)W2<D»«|C»«$*L 

So 

[0 0 7 1 ] SfelZ. t757*y'J-»- h 1 7_tfZ 
I*. H«IC. 3>f^M2 6, tf7*— ^3H*2 7*5 
«fc tfKSflRlRfl? ir 5 S 'V * $f 'J — > jf 2 8 *<» J* S +1 
S 0 a*;u»(*M2 6<D*i(BaS6Pl*. mrjfiLfcfcfT* 
-^il*24j^Lr, =a-f^»*JK2 3(7)»2 0)fiaffl 

[0 0 7 2] ±a!Lfc-t2^5^^^U->v- h 1 6fc 

cfci/i 7(D«m4. asrosc-c* ys£*i 

So 

[0073] t^sc/^y 'J— h 1 8±\Z 

->13 036«»rt4*tft. a-f;HH»l2 9fl)«i(Di 

#K2 6 0)»2a>S«S»fC»»*tt*. =l-OmH*8t2 9 

14. *<D*2 0M||«i<-fe^ 5 — h 1 8 

[0 0 7 4] ±aLfca<;HS»«2 0, 2 3. 



2 6 jD«fc«2 9(D#B^I4. «£«*lCfcL^. tztTLit 
fcj3 0/ZmSgt £*lS e 
[0 0 7 5] CCD J: 5fc-fe^ ^ -J Ofi— h 1 4 

-i 9t-t*i-? f tL^ta«a)tt*«ittt$w»LT»& 

SfeC0=I-r ;i,#(*i2 0. 2 3. 2 6 *5«fctf 2 9A<. t*T 
*-il,»»2 1, 2 4*5*1X2 7*^LTlW*««*n 

[0 0 7 6] ^(D«Jl«:i 3jb<fl|j«$*i4Z tlz«fco 
r. El5lz^-rsiB-f 1 1 (BfcftCBWJlf*^-;/ 

^1 2^Sb^§ 6 1 3(4. 04t* 

14. iKDSIiftf^^l 2S*4fcft(/)t(DtLrH 

[007 7] #1^. 11 5 iZTjkf £ 5 mm»TvZf 

i 2(&ffi»ra-r4#as»i=i** maufc3>f ;usw*«2 

oo>*i a>tt»j3cfci;a>f ;usw*«2 9 com 2 (DSSffilr 

^H^tLtf^^+lS^dlC nffiWl3 Ofccfctf 3 1 jb< 

[007 8] Hl«Ct^LBI3S»«BLrlttWLfcaJHz 
^ = vizi >T r >-9-$fc(4U 4 fc H * l/El 5 LTf# 
BMLtzmm-OWZ 1 1 a>cfc5£»JBSHz7 ^ 
T^Pp D 0 irfcL^T. iz^ 5 'J — hfcSlM4S 

3fc<tLTf4. ft*M(c[4. TJl^^-r. y;^-7, "7^ 

*<r*S. 1^*14®^ LT(4. »*L<f4. fi55//m 
i^T. «ty»*L<f*. 1 tfm(D#»Sfcl4tt#tt<Dt, 

[0 0 7 9] Sfc. Tttttt LT***L*T;u*UftK 

[0 0 8 0] ^M^^b!fel<t LTI4. i^kf^t^A. 
^bvX^Pv^A. ^b*;us^A. »ftx;ue^A. 

[0 0 8 1 ] Ji?*j£ftt LTI4. L i 2 - (S 

i T i ) 02 -MO (f:ffL, MOI4A I 2 O3 *fc(4 
Z r 02 ) . S i 02 -T i 02 -MO (fctfL. MO 
(4BaO. CaO. SrO. MgO. ZnOffcliMn 
O) . L i 2 0-B2 O3 - (S i T i ) O2 +MO 
(fc*£L. MOI4A I 2 O3 &tz\*Z r 02 ) . B2 O 
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3 - A I 2 O3 -MO (tztzl,. MOliB a O, C a 
O. S r O^fcliM g O) . &tz\tS i 02 ^A<fc£„ 
[0 0 8 2] £fc. Hi fcl*LB3£#JHLTBiELfc 
fftJl-tr^ 5 <v^a>v r >-y-*fcl*IH4fcJ: 1/(15 ^#RB 

frfcii:a-nujSf*BI2 o. 23, 2 6fc<fcu:2 9# £>i/ 

l-t*7*-JUg&2 1 . 2 4t3£lf 2 7 (DtetiKDtztbO) 
5 ft t. £ ffl L x £ - <t * < V # & . 

[0 0 8 3] UIB-fe? 5 ^-r^-y-lcfcL^rfflL^ii 
*lS3l®tt^-X hi LTI*. O. 02(/m 

~3Wm, !ff L<IJO. 05~0. SflmtJint. 
Ag/Pd#60 SM%/ 4 O 8 O H%/ 2 

0»a%a>^***&*4»«ttt93|E s -'y^r;u#mt»5S 
*fci±ffl^Mt»*^$#^. z<n®m& 1 0 osasp 

S«/W^S2~2 0Ii» (fc?£L< 145-1 

oaasp) jftaflp«*jfcLr©AB. a u . pt. 

Ti. Si, Ni 3-tzltC uf(OfIUi?t.- h££JS 
«*T?8lO. 1~3«Sa5 («£L<f40. 5~1Ii 
95) *tt;gfl$ft3 5MaSP<h£. 3*P-;UT?;1 

[0 0 8 4] «H-r>$*-7* 1 1 fcfcl^Tffll^ft'&jg 
Wtt'*— X K t LTI4, A g/P d A<8 0li%/2 O 
1 O 0SM%/0Sfi%<D^#^fcttA g^t, 
fcS?*«14!&3fc***K 1 O OM»gpic«L 

[0 0 8 5] WTI=. CCD|gB.S£, He«l-*^L^r, 
[0 0 8 6] 

[H»W 1 ] USHM 1 14, 91*7 57^3 

[0 0 8 7] 1. BMtttHz^S v$t&3&©iMI 
*r. Mig/'J'J^A (BaC03 ) i$&lfmtT$^ 
(T i 02 ) £ 1 : 1 <0^;uJt£#5J: tK 

SS1 O O 0 0 CT'2B#K<5^Lfc^. t»fifr-5C 

[0088] 2. -t^ 5 ')— amffits&xf-h? 

£ -7 ? 9 <J - > v- h (DttWt 

5felcip«Lfc-b5 5'V^t»5Ri oofifiSPi:, ^'Jt'; 

op (37£/H£v:t^;u) 3aa$P<t, ^f;nf;i, 
-7" h>3 ommUt. x^y-;u2 0Sa§iJ<h, h^x 



>2 0M*SPi:$. I§1mm(Dy;^-7S!l5 6 0 
[0 0 8 9] "OT-tzv 5 7 ^ X 7 'J — l-fcl^T. 4z 5 5 

•^fitsiooiiiiiiisjLT, ttBiJftaa. f- 

^U^^^— ;U7S*gi5,i: DO P 3W.m.&t<r>-£iiT'fo& 

1 osaas#A/t?i^c<tirfc& 0 

[O09 0] f LT, Z (75 Hz 7 S7^X7 'J— Icfcf L. 

m.(0mmt2 tfm) ©t7S777"'J->y-h^ffJ 
Lfc. 3S4il4, 8 0°CT*, S^IBtT'Sofc. 
[00 9 1 ] 3. ^mtt^— X h<Di£fii 
Ag/Pd = 7 0/3O©flft*1 OOHSft, X 

t> AgflU^-h3liai (AgtLTU. 5 

MSP) i:, ^;u±i;ut' h— JbT-tz^r— h 3 5M.M.U 
t$:. 3*P— ;U7?;Iii*L7i:^. t->v tr**— ;u 3 5 M 
M.U * A) T &Jt MS £ frfc o fc . 

[0 0 9 2] 4. ISMtRJlXffl-fe^S-v^^'J — IsMntz 
46 CD Hz 7 5 7 7"5-7. hCDitffi 
-PC*41 (SI1KA) - 

5fel-^ilL7iBimi*:*^ 5 -v^pfcl O OSMSPi:. > 
?;n^^h> (4§*t^^S4 6 5) 7 0Mag)5 
<!:, 1§ 1 mmroy;b3Z7!Sl5 6 O OliSPi^^ 
7t?— ;u = ;urJS:AU 1 6 B#r B 1;S^;g-&$?T'Ef ^fco ^ 
ir, PdC7Kvhl=, ;l.#.2 2 0°c©TJUt>t-;i- (1f 

— ;u (4iS#p a p) 1 0SSSP<!r^5SSPL, *t>(c. 16 
B#P«g;E^-r -5 C i \z J; ^ T , -fe ^ 5 7 7 X 7 'J 

[0 0 9 3] *l^T♦. ±i£CD"tr 7 5 77^7'J —51^^ 
6 0°CCD;U;§*T'I/'V7KU— ^tj; y 2 B#P B ^MJ±^ 

g-t&c tlCcky, > ^;ux^ju-7- K>^^±lr^iL 

fctolr, t- ;n 0 — 20 fiS pPj'SAD L T , g 

[009 4] C<D-b^ = ->-7^— X hlrfcL^T. Hz 7 5 
•vr7»^1 O OSaSBI-ttLT. HfSlfiE^i: Lt> tK'J 

e=.;u^^— 1 osaa5#Xyr'L^i)C<^:lc^f•So 

[0095] ^f*j\ tH'J t*x;u^^^— ;u<t d 0 p t 

v ? 7.3 ij —izi$\7%mmj$.'A<D-£&m-r:&& i on 

-e&&i OMagp«tl4. ^Whblcfc^rt, SIRHCR 

[0 0 9 6] -§3*42 (ggjfctfij) - 
3felc^<lLfc|gS«:4z7 5 -7-7^^1 OOSaSfli:. > 

^-OA^ita (lifiSl^il 0 0 0) O. 5 
fiaSBi:. US 1 mmO)v;i,3Z7iI56 O OS«S0 
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9. saaspt^asjou $e>ir. i 6B#r B i;i^-r 

tic J; or, t75-y*^'J- S^^^fco 
[0 0 9 7] 3fcl*T?, -t&OHz^ S v^X7 'J— 

6 Ot«>ia$8«*»-ex/<7KU— *l=«fc U 2lf||||XEiK 

T. 5 -V?^— X h£?#fc„ 3fcLvC, *£j£l8§ffl0> 
fctf)!::. T\ZUbT*.*— ,/H 0-2 OMStfiiisflDL-C. g 

[009 8] CCD-tr^ 5 v-?^— X hlrfcUT, t75 
<y^t»3fc1 0 OSMgni-^LT, tK'JT^ 
, J>U^4iiT> : E-0A^fci|lj0. 5Mm.^t7ti'J t* 

-^^7—^9. 5 MSB t ©-^i+r* feno sasp 

[0 0 9 9] CCDil^lrfclN-Ct,. /KUT^ 'JVU^4$S 
a^SLMzfilSlilC-efcSfcifr. ffl&Lfc-te^S y^X 

[0 10 0] -14*4 3 (ftlfefl) - 
ftl=*«Lfc»*(*:-li5 5 !V*t&*1 O OSaSPt. 3fc 
*2 2 o'ccDT^utf*;*-— /U4 oWMUt. tK'J t*-;u 
:t>5-;u (+«^u°n) 1 OfiaSPi:£, iij)?Li*T-;l 
£Lfc&. 3*D-;ur-S<;li»L, £ talc, ttJtiBS 
fflcDfctoir. T-;ubT*.^-— ;n o ~ 2 o saspasJra L 

[0101] cron^crfc^ri, tttfli^T-fcS/K'j 
e=;u?*7— -tr5 s y-7$5ki oomaspi~*t 

•j— icfcit-5«Bgj«»<D^m-efc^ 1 osasptpt 

[0102] -k*44 amm) - 

W)\*-l\,1?v-n> (+S^p d p) ^1 5JtaSP;SiflDL 
fcC£*l»l*T. 14*41 t little LT, -tz7£-><7^— 

[0 10 3] C0)ii£\ t75 7i"<-X h^W^SlJ* 
»©#*n£T*fc£> 1 5SaSPI*. mri£L/i-tz^S -v^X 
l=*Slt4»ttfiR»0)***-C*4 1 osasptit 

[0 10 4] -14*45 (Jtttffl) - 
tH'J if-)\,Z?f?-)l> Wm-SSh) £1 5MaS|5;SAQL 



fcct^^L>r. 14*43 tmfflzLx. -t^S-v^^- 
[0105] crroif^icfci^-ci. t75 v^^.— x h 

75^^X7 ')— lcfcltS^fl!j$»cD^mT*fc-5> 1 O 
ilaP £ tfc«M* # < j|& r> T 1^ & „ 

[0 10 6] 5. WJUz^H •^□^f>^« 
3fel:fflf Lfct7i vWJ— >v— l-<D±E±l_flgp 
^M^ffSidt-r^fcto. ^St±^-X h£x-> 'J— >EPBiJ 
L, 8 0°CT- 1 0»IBItt*Lfc. &*>\ P*3gPSffiO)-=t 

mf&Tt&tztb. 14*41 ^L^L5irS^^-t^5 .^7^- 
X h£X? M— >EPSlIL, 8 0°CT'1 0»IWtt*Lfc. 

SSJgl&lCfcl^T. 1. 5jum (^J5£^<0H^I* 

0. 8 Jim) ICTif&cfcaicL/io 

[0107] sw= % ±isa)«t5i=rtpu«ftfe«kotaat« 
^ 5 -7 y u — > k $ , pi&mmmtftts- ztixi^ 

8 0°CT'1 OOOKg/em2 (DiOEft^T'j^^ UX L 

[0 1 0 8] SIC. ttil;fcPTSS3. 2mmxg 

1. 6 m m x JW^ 1 . 6mm<©-+;4£:^i:^)J;-7lC -hiiE 

[O 1 O 9] i?;U3-Tl»5|5A<'>a»*$+lfc^ 

■e-s ssa^ 2 5 o°c^-c2 4B#rsiAMtr#;a$-t+. 

irfSAL, SS1 3O0tT't!l2OS#lffl©7°n77'fJI/ 
[0 110] »6*ifc«et*:^v^/<u;uca 

[01 1 1 ] 6 . ftttOfffiE 
±a>Lfc!4*4l ~ 5CD=&^|C^i)42^ 5 •y^^— X h*S 

[0 112] 

[81 ] 
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30 
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70 



[o i 1 3] Si l=fclt4t«ttWflSI*. *OTcfc5ir*T& 
■otzo 

[0 114] Tll^j : -fe^ = g 
fflfFU S&*f3fc3£tf-— ^XCfcUT. 1 5 0 c Ct3B|r4 

[0 115] T^Jtj : -fe^ = <>^7^— X hC03teS$. 
*JStH*«ES*Sftt1-Sffll\T. 2 OtlCfcl^T, 2. 
5 r pm(DlHlli*tt#UraiSLfc. 

[0 116] r^fftJtj : -t^Z-y^^MCOmm^^ 

a»**8WlLfc. Tfcsb*. 5fcl=iMllLfc-tz5S-;» 

EPfioU -?-<Di:#CDD 9 O CD*i$i$feft LT. C;ft£Pg 
&m#1fi<DD 9 OCD*4^^aSt$LT. C+t 

#»s= (*c— * h©tt«/ifi*«ie) - 1 

[0 117] rEdglJJl^j : 9 6%T;U5-^-SS±l=. 
4 O 0> y-so.X'W.HS O //m©7f>l/Xifi^5 'J 
— >£m*T. ?L8WiV-2 0//mT?EPBlJl,» 80°CT?1 

o »ia«£jfr « c i i= j: y , mmm emmmzmfS. l . 

[0 118] r R a mwmZ) J : ±SB rEpglj/f^j 

&SS $ Stic J: -5 atig@&fr #46 fc. 
[0 1 1 9] r^jg^RB^BUgj : »6*ifcaJH»^S 

fc. 

[0120] si leaser, Hifi^jt^-sia^i ~3t 

^cDisjf4. -r^fr*.. tun*. &&wtum3 
turns tz*ix?*itt&-fzt. mmm~m&t&ni 



[0 12 1] ffc. SISfiWi ~30)Bi]-Ctt«-r*4. 1 
[0 12 2] 

[H»0'j2] mmm z it. mm^owztzm-tztn 

[0123] 12 fciz/ssirfcix-c. ryy — 
>->-hj fcii; r-i-xhj (75=&^irfB«$+ifc r# 

->t»^1 0 OfiSSfllCft-f -SMSP^L. froCWCD 

r<*?i$Pj £J£<i<t-r-S Otitis. r^-y->->-hj £ 

[0 12 4] -£tz. a2fcJ:U:i3t-li, r^*ij — 

m&te-tz^z v^wrn x i oocixeica-o-^-c^aofc 

[0 12 5] 1. BStttt-fe^ £ -^^^mco^ti 

s-r. mt&— i*a<4 9. o^;u%. ig-ibarD v A<2 9. 

o^Ejuo/cu mt-v'r)i,t><-\ 4. o^e;u%. fcii/K^b 
g@A<8. o ; e;u%i:4-5) < i:5i=ff4L. /t?— 
t^T;Ixe;l^L/'-^, SS7Klt^$-t±fr 0 X^X*. 7 50 

°ct?iB#w{5^Lfc^. ta^-r^cti-ior. «ai4(* 

[0 12 6] 2. -t^£ -y?X5y-(DiSCgfcit/-tr7 

5 y— kco^S 

-K*411~1 5. 2 0. 2 2 (USS^J) ^^1/1**42 
1. 2 3 (tfcttM) -jfelc*ffllLfe 1 O OMSI5CD5S14 
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^>K#»^{*A* 3OM6B0»^u 

If^h>fcJ:i;2 OfiSSBCD hJUX>j&x& 

US 1 mmO)v;HlZ7Si^6 O OSggfli: £ 

a>*fc*Lfca«spa)*«/W>yt. hc< Tor 

M 36^6tt4RTBftIfc. 2 OSftSPCDx^y — ;u<t£>£ 
[0 1 2 7] «2 33«fctfg3f::j3l*T. Tp v 

bj i*. 7K'je-;u^5-;u -efcft e 

[0128] fit, ^0*5 5 7^X7U- I^^L 
ts K^£*-:?L<— K;££iSfflLT. I5£20^m m 
titik<Dm.Mtl Sum) Omfefciz3S.V?<? t )—>zs 

[0 12 9] -14*41 6-19 (Hifi^J) fccfcl/13*42 

4 (tU8«) - 

^15^) *6«icft$MIMBi. 6 0S*§PcD^^>5S 

6 0 OMSSUt <fc tic 7t?— ;U5JU:SAL, 
«#LfcflL l2fci:U:i3(D ryy — (DffiB 

U>yU3-^&tt*pTHfflt. MOi/'Ja- 

[0 13 0] fcfc. * 2 33cfctf8 3f::j3l*T* TT 7 ^ 'J 

— ;uj tt. tpva-1 i 7j r-fefto 

[0131] fit, CCD-te^S 'J— irfcfL 

r. K**-?u-Ka*ifflLt, i$20/im (tt 

[0 13 2] 3. agmtt^-X h<D3Mf 
Ag*«»5S8 0M»i:. P d£«*#5k2 OSSSP 

x^;Hr;ua—x 4 7;u** KWIS2S 

[0 13 3] 4. Bi»«MMB-b5 5 — % ^m<Dtz 

ftizmm l/c 100 siSiJ<Dmtt»-ti ^ s ^ ft* <t . 



^J<h. 7 OmggPCD^^^UX^VU^ h> (tBS*lR*i$ft 
4 6 5) frh>te&mmt$:. Ig1mm(Dv^D-7g 

lie o oMfiSPt <ht,lc. 7t?— ;bs;nzgAL, 16 

[0 13 4] I^CtK^ He. M2 2 o°C(D^;u 

tf*:*--;u i oeiT) £4 0£M3$£±: 

tie. i2tej:i;g3(?) r^-x hj c&fflj-efcor iv* 

TpIM^JJ OlifZ^L/cSaSPCODO P (7$;Hvt 
£^;u) A^6«j:4prfflffltsa*DL. 1 6B# 

[0 13 5] #1^. _hiZECD-lz^ S 7^X7 "J — ffi^ 
6 O°C0S;§*T*X/OKU-£|Cj; y 2 

fc^. ^ ^{1. f;ue*t-;^i o-2o«*a^Jn 

[0 13 6] S2fcJ:0:a3^CfcL^r. TT<7 <J 

fe ft o 

[0 13 7] 5. «Ji-f >$r**«>if« 
;u«l=iEl/4 a -f )^m^mmX' * -5 J: 5 1=, 5feirfflm 

j3«ti;Ka?Lwi=ifT*— juaif*$®rt-i-*fc«). mm 
x h^x-? 'j— >epbiju 8 o°cr*i o^rsiKJS 

mfete-t^z vt<<— x h£x-7 u— >Enau, 8o°c 
r-i o»ww£*ufc. a-f;mi**:«te«fei;ia«iRttfflia 

T. 30//m {m.&L'&0>WMZ2. O ^ m) |C^§J;3|- 
[0 1 3 8] iaKDckaica-f^^rafccfeZ/t* 

-05?«JH*£, 8 0°Cf1 000Kg/cm2 <7)iD)±T 

[0 1 3 9] XlZ^ iftl$.'iklZt$l\T-B:£ 3. 2mmxl|il 
1. 6mmxl^1. emmOTTl-jifS-Sek-pl-. ±3> 

[0 14 0] ±&0)mmi*T'VZf$:4 O 0°Ct?2 
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B*IB»J»-f SCfcirJcoT. tf«/W>**lfc*Lfc [0142] 6. 

9 0 0tt9 0»S©j|fiEfff!S:of:. ±MLf-ia¥4i:HS-S«Jl-f icoi^t. Hit^J i 

igr-fc-s^-gpmfiiSisitr. mstu&^yzfVinmm [0143] 
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&®mf£fts.tt>mm-vfo&^ urn i~i 9 mm. 

[0 14 6] £f=. r^*ij->.>-h-j |-fc(f Stttflgfdc 

Kfi20feJ:tf2 2 (HS£#J) lc«fe*itf, «iS*WTA 
too. ^cd r«jtAN?A*J 

[0 14 7] CtllCfcfLT. r?-ij— >->— hj icfcif 

4 (itfifl) l=«fc*U*, r«jft^|8^A*j *<i 0%£ 
fcli*:|x*iB 2.413: ifl=*<«soTl*5. 
[0 14 8] 1SI±. C<D36WI=«S-fe5 S * h 

[0 14 9] 

Bi^*¥ t SM?ft JRffl -tr 7 £ ^7 y J — > d <D f = tf> (7) -fc 

i:i=*4x-S(D-e, fiififcigizfcif s-t:^ £ v<7<f>j—> 

^£-y^m^ai n n 0 i-fc^T«it^Ki$±i:ic<<-r^c 
[01 50] Lti^r, ajis-b^'s v9re«a« 

[0 15 1] Z.'<D£olZ* Z0)f£miz£ft,l£^ 8tHS-b 

•v^>^>tH©/jNM<bfc£lM*^SHb^o*!§sg'fb£ 

[0152] ^©*WI=«4«»a-lr5 5^^«^SSS 
<©'«|jfi*ai=fcL^T, iZ7 £ y^yj— >->— h057=#> 
©*7 5->**7y— l=**Mx*«!BJ*#£. t7 5^ 



?t#;£lc#L.T. 2-1 5il%ttJ:5l:*^l)t, 
t75 -7^7" y — >->- h<DJa»*<SSI=JS4fc£4, 

[0153] z<D&wtz&z>mmmiz^s.<vtw. 

£fiE»itl>fcfclrffl^f,ti^t7 5 7^X7 'J— 
ti-Smi <7>-tZ7£ -V eMiSJ|Rffl-b7£->^y 

y— ^mzmfcT &tz&>(Diz? = -7 ^— x hic#^^. 

^><!r, -tr7£-v7-7'y->->-hi:SM5ftJ|Sffl-tr7£-> 

y. cio £ 5 ^ K^ttro^-stic cfe •?> ^ ^ y -^7 £ 

*- *> a ><Bf§£ ^Rfiitf 3 C t tfT- # -&„ 
[HI1] "(D^B^lct oTPttfel), 7^-DCCD#gBjCD— 

[0 2] @1 I^^Lfcft)i-tr^£^-7=i>7 : >+»-(75®ig 
*"t~¥jglH'efo£>o 

[13] 01 lc^Lfc«BHz7S7$a>^>-ifa>§gji 
^54l=fcl^Tf^S[$+l.-5»S(*f : -->^ , 4 a ZmmtfilZir: 

[0 4] z<nmn<ni&<Dmmmmz<}:z > mm'< I'??* 

[05] 0 4l-7j;Lf-£<D?iJH*1 3$MLT»&*1 
[06] C©*WI=toTj|l*a5*tt*©8IJl-fe7Sy 

[07] la 6 ic^f u tzmm-tz"? >r >+»-c7?i!;i& 
^7 *f 'j ->->- h 2 o-u^-twmm-Q 

[08] E]6[Z^FLfc?IIHz5 £ =1 >T>-y-(DMit 
77;4lcfc^T^S{$^.-5ltgt*:^-v^ ! 4 ^0g?^|c^-r 

[^■§-(DlftB^] 

I ftSfl^I (WgiSESSS*!!) 

2, 14-19 -iz3 £ vW'J — >v— K 
3a, 13 £(D?iJlf* 
4a. 12 fSJSt*^ ^ 

5, 22, 25, 28, 30 IS^KiiXffl-fe 7 £ V 5 7 

>j->m 

II fS)l'r>^'7^ (WBM-tr^S -v^a^gpa) 
20, 23. 26, 29 a-f^Wtflt (n»m&£ft 
Is) 



(14) 



<ftffl2 0 01-358036 



[Hi ] 



[12] 



[13] 



[14] 



5 S 



1 2 



mm 





[16] 



^:^r::,KM^:rrri?j > 2 
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